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1. Some Molluscan Remains from the 
Pleistocene Deposits of the 
Kwanto Region 


By 
Tuneteru OINOMIKADO 


Of four species referred to in this note, Mysella paula (A. 
Apams) has been reported: from the fossil beds of Tako-mati, Tiba- 
ken by Messrs. Suzuki and Taxatr, while Nassarius gemmulatus 
(Lamarck) from Okine, Nagai-mati, Kanagawa-ken is listed by’ 
Mr. Suzuxr in his paper “On the Pliocene series near Atuki,’ 
Kanagawa Prefecture. Part II” (Jour. Geol. Soc. Tokyo, 39, 462, 
1982). I discovered other localities of these species where two 
other species were [found, namely, Mactra dolabrata Reeve and 
Searlesia simosensis n. sp. These specimens are stored in the Toku-. 
gawa Institute of Biological Research. 


Mysella paula (A. Apams) 
Pp le tess Ane 2: 
1856 Pythina paula A. Apams, Pree. Zool. Soc. London., p. 47. 
1856 Pythina peculiaris A. ApAms, Proc. Zool. Soc. London., p. 47. 
185 Montacuta paula, Smita, Challenger Report, Lamellibr., p. 203, Pl. 12, £. 1, tbe 
1935 Mysella paula, Suzuxi and Taxat, Jour. Geol. Soc. Japan, 42, 496, p. 6. . 

Shell small, rather thin; anterior and posterior margins rounded; 
antero- and postero-dorsal margins slbghtly arched and sloping, ventral ex- 
cavated in middle. Surface ornamented with only fine growth-lines. In 
right valve (according to SmirH) two widely divergent cardinal teeth 
separated from dorsal margins: by a deep groove; anterior rather shorter 
than posterior, both prolonged some distance parallel with dorsal edges. 
In the other valve, edge prominent on each sides so as to fit in grooves 
in opposite valve. 

Measurement.—Length, 5-3mm, height, 2-6 mm. 

Occurrence.— Atohara, Hunasima-mura, Ibaraki-ken (about 8km south- 

east of Tutiura-mati). 
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Living—Awazi (Yacura), Torres Strait, Ceylon (A. Apams), South of 
New Guinea (Challenger). 


Smith carefully studied the two forms of A. Apams, and 
combined them into a single species. In the living state, this 
peculiar shell attaches itself to the columella of certain Gastropoda. 


Mactra (Mactrinula) dolabrata Reeve 
Pi D fiest 3; 4: 


1854 Mactva dolabrata Reuven, Conch. Icon., sp. 107. 

1884 Mactra dolabrata, Wernxaurr, Syst. Conch. Cab. Mart. Chem. Mactra, p. 93 
‘Pl. 31, figs. 5. 

1917 Mactra dolabrata, Lamy, Jour. de Conch., 63, p. 275. 

1932 Mactra (Mactrinula) dolabrata, Prasaap, Siboga Exped., Lamellibr., p. 210, 
Pl. 6, figs. 8 4. 


Reeve describes this species as follows: “shell oblong, triangular, 
subquadrate, posteriorly a little gaping, equilateral, beneath the lens very 
finely transversely striated, shining white, interior side rotundately pro- 
duced, posterior abruptly slanting, obtusely angled, umboes peculiarly 
compressed, close; lunule and area rather narrow, excavated, smooth.” 

The largest left valve in the collection is 38-2mm long and 26-7mm 
high. 

Occurrence.—Atohara and Arayasiki, Hunasima-mura, Ibaraki-ken. 

Living. —Kiu (Kuropa), East coast of Aru Islands (Sibog.). 


The fossil specimens are identical with those living from Kii. 
The fossil and living forms in Japan differ from REEver’s specimen 
in attaining to a larger size and in having their anterior side more 
produced, although WerrmxKaurr was of the opinion that Mactra 
dolabrata RrEveE is based on a young shell. 


Searlesia simosensis y. sp. 
Pl. I, Figs. 5, 6. 


Shell fusiform, moderately solid. Five who ls in a height of 243mm 
slightly convex; the last whorl concave below, produced in a. slender, 
somewhat recurved rostrum. Surface sculptured with slightly oblique 
longitudinal folds and spiral cords. Longitudinal folds rounded, nearly as 
wide as their intervals, 13 in number on the penultimate whorl, obsolete 
on the base. Spiral cords alternating with threads or striae, of which 
there are sometimes two in each interval; coaser cords about 6 in number 
on whorls of spire, slightly widening as they intersect the longitudinal 
folds; spirals alone developed on base. Aperture fusiform; outer lip 
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‘thin, with folds; inner lip covered with a glaze and smooth ; canal short 
open, slightly bent sideward as well as backward. 
Measurement.—Height of 5 mionls, 24.3 mm (apex wanting); diameter 
10mm (holotype). 
Oceurrence— Wada, Nakago-mura, Tiba-ken (about 2km north of ' | 
Narita-mati), 


This species is closely allied to Searlcesia fuscolabicta (Smrra)” 
(Pl. I. Fig. 7), a species living in Rikuzen and Tugaru Strait. It 
differs from the latter in that the spire is lower, the whorls are 
‘not so convex and the aperture is narrower. 

The fossil form is also related to Searlesia hokkatdonis (Prrs- 
Bry), from which it is distinguished in having a less thin shell, 
the spire moreover being lower than Pirspry’s species. 

The present species differs distinctly from Searlesia japonica 
Yokoyama, a fossil shell from Sado; the latter being more solid, 
and having a much more prominent spiral sculpture. 


Nassarius (Niotha) gemmutlatus (LAMARCK) 
IST figs: 


1855 Nassa gemmulata, REEVE, Conch., Icon., sp. 29. 

1871 Nassa gemmulata, Liscuxr, Jap. Meeres Conch., 2. p. 167. 

1874 Massa gemmulata, Liscaxr, Ibid., 3, p. 36. 

1882 Nassa gemmulata, Tryon, Man. Conch., 4, p. 55, Pl 17, figs. 812-315. 

1895 Nassa cemmulata, Pitspry, Cat. Mar. Moll. Japan, p. 35. 

1908 Nassa (Nictha) gemmulata, Hirase, Conch. Mag., 2, 6, p. 184, Pl. 30, figs. 119, 


120. 

1928 Nassa (Niotha) gemmulata, YoxoyAma, Moll. Oil-Field Taiwan, p. 40, pl. 2, 
fig. 8. 

1932 Nassarius (Niotha) gemmulatus, SuzvK1, Jour. Geol. Soe. Tokyo, 39, 462, p. 
118. 


This is a very widely distributed and somewhat locally variable spe- 
cies. The fossil form has no prominent tubercles at the shoulder, but 
differs from Nassarius (Niotha) livescens (PHILIPPI) in that the shell is 
more globose, and also flatly channelled along the sutures. 

Measurement.—Height, 27-6mm; diameter, 16-3 mm. 

Occurrence.—Atohara and Arayasiki, Hunasima-mura, Ibaraki-ken. 

Okine, Nagai-mati, Kanagawa-ken (Suzuki). 


1) Euthria fuscolabiata Smiru, Ann. Mag., (1875), p. 422 

2) Euthria hokkaidonis Prtsery, Proc. Acad. Nat. Sci. Philadelphia, 53, p. 389, 
Pl, 19,, fig. 17. 

3) Searlesia japonica YoKoyaMma, Foss. Shells Sado, (1926) p. 269, Pl. 32, fig. 22 
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) 
Living.—Central and Western Japan; Philippines; Sunda Strait 
(YOKOYAMA). 


Explanation of Plate I. 


Figs. 1, 2. Mysella paula (A. ApAms), 5°3 2°6 mm. 
Figs. 8, 4. Mactra (Mactrinula) dolabrata REEVE 38°2 x 267 mm. 
Figs. 5, 6. Searlesia. simosensis n. sp., 243% 163 mm. 


Fig. 7. Searlesia fuscolabiata (Smrra), living shell from Rikuzen kept in 
the Tokyo Science Museum (Mr. Hirase’s collection). 29x 115mm. 
Fig. 8. Nassarius (Niotha) gemmulatus (LAMARCK), 27'6X 16:3 mm. 
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AB HP) A 

“— SESCACAUIR LE PRMD Mysella paula (A. ADams) (22308, BIFRPSE LICK SF 
SENS HAT ME OULD. b OU dU, NMassarius gemmulatus (LAMARCK) /7iZs)I] 
REIT ACARD B OO ARBAIC HOT ME ZC DS 2, {ka =f8 Mactra dolabrata 
REEVE 2&U Searlesia simosensis n. sp. (LAE RIL > UGB a6 Mb CHP 
Eo 

Searlesia simosensis (t S. fuscolabiata (Smrra) (JES CHGS *E VRS, 20 
k3Kuvro S. hokkaidonis (PrusBry) (Cf C dS BRIA BAD BEC AMR ( te  , WRBEIS EV 
S. japonica Yokoyama (LASfh Lk VARIA, WIRY WA -]SRAMCHS.— 

S. simosensis % Brust {lho = hRiS av % BERS, BEC LN. gemmulatus (LAMARCK) 
ORMAME BEL AO CLO, AT OUT (LH CAME CE d o 
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Figs. 1,2 Myselia paula (A.Apams). Figs. 3,4. Mactra (Mactrinula) dolabrata 
Reeve. Figs. 5,6 Searlesia simosensis. Or1NomIKADO n. sp. Fig. 7 Searlesia 
fuscolabiata (SmirH). Fig. 8 Nassarius (Niotha) gemmulatus (LAMARCR). 
Figs. 9, 10. Serripes notabilis SowERBy. 
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2. Serripes in Japan 


By 
Yanosuke OTUKA 


There are 7 species. of Serripes in Japan. Serripes groenlandicus 
(BruGuizrRE), the genotype of Serripes Beck 1814, was reported by 
ScHRENCK from Hakodate, northern Japan. Since then two other 
species of Serripes have been reported from northern Japan and 
Japan Sea, namely, Serripes laperousit (DesHayeEs) and Serripes 
notabilis SowERBY. 

These three species are now living in the seas near Japan. 
Prof. M. Yoxoyama, who has contributed much to our knowledge 
of Japanese paloeoconchology, described four fossil Serripes from 
the Japanese Neogene. These species were originally described 
under the generic names “ Cardium” and “ Mactra.” T. Kuropa 
described a Serripes from the Middle Neogene of Sinano. 

Recently T. Sugar found a Serripes in tie Miocene formation 
of Hukusima prefecture, Japan. This species is new. 

The following is a list of these species of Serripes in Japan, 
together with their descriptions. 


Genus Serripes Brcx in Gouin, Invert. Mass. 1841. 
1841 Serripes (Breck MS.) Gou.p, Invert. Mass., p. 93. 


“Valve smooth mesially, radially striate towards the ends; cardinal 
teeth obsolete; pallial line truncate behind; foot geniculate, compressed, 
serrate on the edge below (DAuu, 1900).” 


1. Serripes groenltandicus (BruGuizRE) 


(1789 Cardium aroenlandicum, CarMNitz, Brucuizre, Encyl. Meth. Vers., 1, pt. 1, 
p. 222.) 

(1792 Cardium groenlandicum, GMELIN in LINNAEUS, Syst. Nat., 13, p 3252.) 

(1841 Serripes grénlandicus, BEcK, in Gouin, Invert. Mass., p. 93.) 

1924 Serripes groenlandicus, OLDRoyD, Stanford Univ. Publ. Geol. Sci. 1, 1, p. 145, 
Pe Sshics 3: é, 

1929 Caridiwm groenlandicum, Yokoyama, Jour. Fac. Sci, Imp.:Univ Tokyo, (ii), 
219. p. B90 pl. 73, 41g. 3! 
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1931 Serripes grénlandicus (Brucurbre), Granr and GAL, San Diego Soc. Nat. ; 
Hist. Mem. 1, p. 314. 1 i] 
1933 Serripes groenlandicus, Nomuna, Jap. Journ. Geol. Geogr. 11, 112, p. 6. } 


Geol. age.—Miocene?-Recent. 
Geogr. distr.—Arctic Sea; Quebeck, Alaska; Hakodate, Japan. 


2.. Serripes laperousiéi (DrsHayes) 
Pl. Il, fig. 1. 

(18389 Cardium lapercusii DEsnayrs, Rey. Zool. Soc., Cuvierienne, p. 360.) 

1921 Serripes larerovst?, DaALL, Trans. Wagner Free Inst. Sci., 3 pp. 1112, 1118. 

1900 Serripes lapercustt, Datu, U.S. National Mus. Bull. 112, p. 40. 

1931 Serripes laperousii, Grant and Gate, Mem. San Diego Soc. Nat. Hist. 1, p. . 
’ 314. ; 
Geol. age.—Pleistocene-Recent. 

Geogr. distr.—Bering Strait to Hokkaido, Japan; Sitka, Alaska. 


3. Serréipes notabilis Sowrersy 
Pl. 1, figs. 9, 10. 


1915 Serripes notabilis Sowrrsy, Ann. Mag. Nat. Hist. 8, 16, p. 169, Pl. 16, fig. 9 

1928, Mactra makiyamai Yoxoyama, Jour, Fac. Sci. Imp. Uniy. Tokyo, (ii), 2, pt. 
7, p. 360, Pl. 49, fig. 3. | 

1934 ferripes notabilis, Hrrasr, Collection Japanese Shells, Pl. 31, fig. 1. 


The fossil species of Yokoyama may be identical with Serripes 
notabilis SowERBy. The Jatter species, however, has a more elongate 
shell and roundly arcuate ventral margin and distinet radiating ribs on 
the middle part of the shell surface. 

Geol. age.—Lower Pliocene-Recent. 

Geogr. distr.—Higasiyama, Niigata prefecture; Japan sea. 


4. Serripes pauperculus (Yoxoyama) 


1923 Cardium paurerculus Yokoyama, Jap. Journ. Geol. Geogr., 2, p. 6. Pl. J, fig. 
2. 
1931 Serripes pauperculus, KuropA in Homma’s Geolcgy of Central Shinano, pt. 
2, p. 55 (in Japanese). 
This fossil species has a more acute apex and a more angulated 
postero-ventral margin than Serripes notabilis Sowerby. 
Geol. age-——Middle Neogene (or Upper Miocene). 
Geogr. distr.—Simane prefecture. 


5. Serripes fujinensis (Yoxoyama) 
1923 Cardium fujinensis YoKoyaMA, Jap. Journ. Geol. Geogr., 2, p. 6, Pl. 2, fig. 2. 
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1931 Serripes fujinensis, Kuropa in Homm2’s G ology of Central Sinano, pt. 2, 
p. 55 (in Japanese). 
This fossil species has a more inequilateral and more convex shell 
than that of Serripes groenlindicus (Brucuibre). Serripes laperousii 
(DresHAyves) has a large shell with straight postero-dorsal margin. 


Geol. age.—-Miocene of Simane prefecture. 
Geogr. distr.—Simane prefecture. 


6. Serripes yokoyamat OruKxa n. sp. 
Pl. II, figs. 3, 4; 5, 6. | 

One left valve and some incomplete specimens were examined. The 
shell is large, convex, roundly trigonal, inequilateral, rounded in front, 
and vertically truncated behind, with broadly rounded ventral margin. 
The surface of the shell where its material is preserved shows numerous 
blunt radiating ribs, distinct in the anterior part, but indistict in the 
middle, and probably also in the posterior part. The beak is rather swol- 
len, pointed and curved foreward, striated in the middle part of the dorsal 
margin. 

No 1. Height 70mm, length 77mm, depth 23mm. 

No. 2. Height 64mm, length 71mm, depth 18-5mm. 

Type locality: Miocene formation, Hagino, Yamanogo-mura, Yama- 
gori, Hukusima prefecture. In light gray tuffaceous:sand. 

Holotype (No. 2531) and Cotype (No. 2532) are stored in the Harthq. 
Res. Inst. Imp. Univ. Tokyo. 


Although this species is closely allied to Serripes notabilis 
SowrrBy, the umbone of the former is situated at about the middle 
part of the dorsal margin, while the latter has a more inequilateral 
shell, the umbo of the latter species being situated nearly in the 
anterior third of the shell length. 

Phylogenically, Serripes yokoyamai OruKa may be closely con- 
nected with Serripes notabilis SowERBy. 


7. Serréipes sp. 


1931 Serripes sp. Kuropa in Homma’s Geology of Central Sinano, pt. 2, pp. 54, 55, 
Pl. 5, fig. 31 (in Japanese). ‘ 


Geol. age.—Middle Neogene (Lower Pliocene ?) 
Geogr. distr—Nagano prefecture. 
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Explanation of Plate. 


Pl. I, figs. 9, 10. Serripes notabilis SoweRBy (Living; Japan Sea) (No. 394). 
Pl. II, figs. 1, 2. Serripes laperousii (DESHAYES) (Living; Is. Attu, Aleutian) 
(No. 1663). 

Pl. II, figs. 8, 4. Serripes yokoyamai OruKa (Holotype) (No. 2531). 

Pl. II, figs. 5, 6. Serripes yokoyamai OruKa (Cotype). (No. 2552). 


2. H A KE Serripes Ge) 
KK WH ze 


HAE Serripes BiIsSec 7 f¥Mb Nn CThHSo BS 
(1) Serripes groenlandicus (Brucurbre) (4b, JiR, 72~ 7 7) 
(2) Serripes laperousii (DESHAYES) (qE#BH AS, ~— 9 vy FH, 7 7 AW) 
(3) Serripes notabilis SowERBY (H ASHESUAR, MS EARETB) 
(4) Serripes pauperculus (YoKoyAMA) (J5 RRR APE) 
(5) Serripes fujinensis (YOKOYAMA) (/5AR ERP) 
(6) Serripes yokoyamai OTuKA (jit ERB) 
(7) Serripes sp. of Kuropa (fait PRB= A) 

Litow (1), (2°, (3) \EBLALREC, fir SEG E LT BIKE BI TCHS oO (4), (5), (6)(7) 
AHHH (LAL LUTODMEAU TCHS] (6) \LPPET, (7) LAS HEB BACH S. 
(4), (5), (CBE AE @ Bea IC PLSLOC, THHEIE Cardium BRU Mactra Bt UCHR 
BUCS (7) SE RABRIRD FRE SRELOC, HHO RBERDS, (6) LHGEAAR 
FR DSi ES AUB EAB 7 HASSE CBR HIS S DR VIR DS CARR BUI LR LCS 
BR OBRORGARKE Cin) PERRIN’, ZAMS RCS, COR 
FRILXOR i LO CHS 0 

 Serrizes yokoyamai OruKa (fii) (Pl. II, figs. 3, 4,5, 6) BIASIA—ZERE IE L Wear 
RFE UB & CHS 
BUA ©, BY, AS SIGE RL, AAEM, Wi < , GEMMITHEICIR ON CHS — 
PILE IAL AML COS RMORMIL, RAORPGENCHSL CAM, BO Hiv Bt 
MEW EAT LIZ (AFRO ZA O WUE ClL DI CH SB AW, HIRMBR LAG Cl PME CH 3 0 BWA 
A NES DHA CHIL, FRO PRBICHEL CHS. 4 1 HAAS 70mm, & 
& 77mm, JR es (—#7) 23mm, We PAR Xs 64mm, = 71mm, Bs (—3-)18 5mm. 
Serripes yokoyamat OruKa Ik Serripes nctabilis SowERBy (PI. I, figs. 9, 10.) 2% 
PIL AY RED CHAS S Bs, WAG OATAL FF REA O PILI EF SOIC, BHO’ Olt WAT IA 
L, BRO 3 47O 1 WAICHS.— 
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3. A Pleistocene Flora of Japan as an 
Indicator of Climatic Condition 


By 
SEIDO ENDO 


(Contribution from the Institute of Geology and Pa'aeontology, 
Té6hoku Imperial University; Sendai) 

Siobara is one of the famous hot spring and summer resorts 
in Japan, lying a little north of Nikko and within easy reach of 
the Nisi-Nasuno station on the Téhoku main railway line. It is 
‘visited every summer and autumn by several thousands of tourists. 
It lies at nearly lat. N. 37°. 

The geology of the district was early studied by Mr. N. KaANEHARA 
and lately by Professor H. Yapr’, and then by Messers R. 
Tayama and H. Nino more in detail. It is a depression in the 
northern part of tho Simotuke mountainland; it subsided late in 
the Tertiary and was subsequently filled with volcanic materials 
from two volcanoes, Siobara (older) Takahara-yama, (younger) rising 
within the depression. 

A lake was there once brought to existence between the high 
wall at the north and the earliest ejecta from the Siobara voleano 
from south; in a certain horizon of fine lacustrine deposits mostly 
of volcanic origin myriads of plant leaves were buried. These 
fossil leaves are in excellent preservation, and now dug out and 
sold by a ground owner to the visitors of the spas. They are well 
known under the name Konoha-isi, “Konoha” meaning plant leaves 
and “Isi” stone. Only a few of them were examimed by Prof. E. 
G. Narnorsr” of Sweden half a century ago but no further palaeo- 


1) Yasr, H. “Siobara voleano and its relation to geological structure.” Proc. 
Japan. Assoc. Adv. Sci. 4, (1928), pp. 302-317, (in Japanese). 

2) Narnorst, A. G.: Zur fossilen Flora Japans. Pal. Abhandl., heraus. von 
Dames und Kayser, 4, (1888), pp. 225-229, Pls. 25, 26. 
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botanical has ever been made. ° 

The geological history of the district almost begins with the 
deposition of liparitic green tuff formation called Hukuwata group 
by Nino? upon an eroded ‘surface of younger Palaeozoic rocks, 
sandstone, shale, quartzite, chert and Fusulina-limestone; the 
Hukuwata group is at least partly marine in origin, intercalating 
several layers with marine shells, and is succeeded upwards by 
Kanomata-gawa group consisting of sandstone and tuff, with a rich 
shallow sea molluscan fauna” of which the most common forms 
are. Cardiwm shiobarense Yokoyama and Pecten kaneharai YoxKo- 
yaMA. Subsequent marine regression built a series, the Sekiya 
group, of conglomerate, shale and pisolitic tuff, with interbedded 
lignite seams and bearing fossil plants such as Sequoia semper- 
givens ENpu. fossilis Endé,: Acer Nordenskiéldi Nathorst and 
Diervilla sp.”, etc. After a crustal deformation of these three 
Tertiary formations as shown by a number of folds and faults, the 
land as in other regions of Japanese Islands received planation 
or extensive abrasion, which gave rise to an even land surface taken 
by Prof. Yape as marking the boundary plane. between Tertiary 
and Pleistocene deposits. The next event in the Siobara district is 
the formation of depression within which the two volcanoes. of 
Siobara and Takahara-yama were built and gave rise to the fossil 
lake stated afore and to a series of the lacustrine sediments called 
the Siobara group. Several terraces within the Siobara district 
and along. the eastern border of the Simotuke mountainland as 
well as those of the Kwanté basin are indicators of general uplift 
of the whole land in the subsequent time; perhaps very early in 
this stage the lake had its water drained by the present Héki-gawa 
and was finally brought to extinction. 

The lacustrine deposits of the fossil lake are especially thin- 
layers where the fossil leaves are buried, and the feature of their 
preservation is such to lead us to infer their derivation from places 
near and not remote from the lake. The deposits are partly dia- 
tomaceous. | 


3) Nuno, H. “Geology of Siobara district”, Graduate thesis of the Institute of 
Geology and Palaeontology, Tohoku Imperial University, (1930) MS. (in Japanese.) _ 
4) Yoxoyama, M. “Tertiary mollusca from Shiobara in Shimotsuke.” Jour. 
Fac. Sci. Imp. Univ. Tokyo, (iil, II, 1, 4 (1926), pp. 127-138, Pls. 16—20. 4 
5) Yass, H.: Op cit., (1928), p. 306. “i 
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The present contribution was based on several hundred speci- 
mens of the fossil plants from the Siobara group, untirely sampled 
by Prof. Yas and also by me during a long period of years; the 
type specimens are all stored in the Institute of Geology and 
Palaeontology, Tohoku Imperial University, Sendai. 


The Siobara Flora 


So large a proportion of these fossil plants from the Siobara 
plant beds belong to genera and species previously unrecorded in 
puacontological literature, that it makes comparison with any 
fossil flora almost impossible or at least worthless. In consequence 
materials for comparison were always sought after in herbaria of 
living plants, and in the course of my present study, it was found 
necessary to make rich collections of living tree leaves from vari- 
ous parts of Japan, since in certain cases the herbaria for botanists 
proved insufficient for the present purpose. The collecting and 
examining of the fossil materials and living ones for comparison 
took me about ten years, as the progress of my work was much 
hindered by my professional business as a teacher; during this 
long period living plants were collected by myself from various 
parts of Honsyf, Sikoku, Hokkaid6, Saghalin (Japanese as well as 
Russian), Korea, China, and also in certain limited parts of North 
America. 

The sound basis for distinguishing plant species on folial 
character only was sometimes questioned by botanists; but, my 
belief is different and I am now almost fully confident of the 
bolief. Indeed, there are simple and small leaves of different plants 
having similar aspect as the leaves of many shrubs and herbs are; 
but in the leaves of dicotyledonous trees, either palmately lobed 
or bearing complex duplicate-serration, species can be definitely 
discriminated almost without any danger. 

As already stated, Narnorsr? described in 1888, 15 species of 
plants from the Siobara plant beds which he then assigned to the 
younger Pliocene, saying “Sollte es sich aber herausstellen, dass 
die Mogi-Flora Altpliocin ist, so diirften wohl die phanzenftihrenden 
Ablagerungen von Siobara, Yokohama und «wohl auch von Sado 
jungpliociinen Alters sein.” Our consideration on the geological 


6) Nataorst, A. G. (1838), Op. cit. p. 49. 
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age of the fossil flora will be given in the next chapter. 
Species then described by Naruorsr are as follows : 


- J. Thuites sp. 9. Fagus japonica Max. 
2. Betula alba L. 10. Cercidiphyllum japonicum 8S. et Z. 
3. Betula sublenta NaTHorst 11. Actinidiophyllum sp. 
4. Alnus sp. - 12. Tilia sp. (efr. T. cordata Minx.) 
5. Carpinus subcordata NATHORST 13. Cfr. Acer Nordenskioldi NatHorst 
6. Quercus crispula Bu. 14. Acer? sp. 
7. Quercus sp. 15. Myriophylium sp. 
8. Fagus sylvatica L. var. asiatica De. 


Some of the specific identification by NarHorsr are question- 
able. For instance, his Actinidiophyllum is quite similar to our 
Stewartia pseudocamellia Maxim., and Thuites sp. may possibly be 
our Thuja japonica Maxim., while Fagus sylvatica var. asiatica is. 
synonymous with our Ff. crenata Bu. Betula sublenta is another 
doubtful species; his material figured is too incomplete and too 
fragmental for erecting a new species. Betula alba is closely allied . 
to B. japonica Strep. 

The present material is considerably richer, and the species 
distinguished of it are listed below (Table 1); most of them are 
4rees now common in mountainlands of Honsyfi and in Hokkaids 


Table 1. 


Components of the Siobara Flora with the Geographical 
Distribution of Its Existing Species. 


(The figures of the first column indicate climatic forest zones”) of Japan ; 
namely, 
1 -—Speciés growing in the frigid forest zone only. 
* —Species growing in the frigid and cold temperate forest zones. 
**__Species growing in the frigid, cold temperate and warm temperate 
forest zones. 
2 —Species growing in the cold temperate forest zone only. 
* —Species growing in the cold temperate and warm temperate forest 


Zones. 
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7) Honpa, 8.: The forest zones of Japan (1912), (in Japanese). 
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Woodsia polystichoides Eat. 
Woodsia manchuriensis Hoox. 
Taxus cuspidata 8. et Z.? 

Picea sp.? 

Pinus pumila Renu? 

Thuja japonica Maxim. 

Sasa borealis Maxrno et SHIBATA? 
Salix sp. ; 
Juglans Sieboldiana Maxim, 
Juglans sp. . 

Pterocarya sp. 

Alnus incana, WILLD. var. sibirica 
_ SPACH. 


Alnus firma 8. et Z.-var. Sieboldiana 


WINKLE 
Alnus Maximowiczii Cauu. 
Alnus pendula Matsum. 


Betula corylifolia Reenu. et Maxim.? 


Beula Ermanit CHa. 

Betula japonica Sires. 

Betula Maximowicziana REGEL. 

Betula Schmidtti ReGet. 

Betula ulmifolia 8. et Z. 

Betula sp. 

Carpinus cordata Bu. 

Carpinus carpinoides MAKrnNo. 

Carpinus subcordata NavTHORST. | 

Castanea crenata 8. et Z. 

Fagus crenata Bu. 

Fagus japonica Maxim. 

Quercus crispula Bu. 

Quercus acutissima CARR, 

Celtis Bungeana Bu, var. jessoensis 
Miyase et Kupo 

Ulmus japonica Sara. 

Cercidiphyllum japonicum 8S. et Z. 

Clematis apiifolia De. 


Ranunculus acris var. japonica Maxim. 


Ranunculus aquatilis L? 
Magnolia. obovata THuNs. 
Magnolia sp. 

Hydrangea hirta S. et Z. 
Hydrangea paniculata Ses. 
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Schizophragma hydrangeoides.S. et Z. 
Hamamelis japonica §. et Z. 
Amelanchier asiatica ENDL. 
Crataegus sp. 

Malus Zumi Matsum. 

Micromeles alnifclia KOEHNE 
Micromeles japonica KoEHNE - 
Prunus Maximowiczii Rupr. 
Prunus sp. 

Sorbus gracilis C. Kocx 

Sorbus japonica KoEnHNE 

Sorbus rufo-ferruginea Korpz. 
Sorbus sp. 

Robinia ? sp. 

Phellodendron amurense Rupr.? 
Ilex geniculata Maxim. 

Acer carpinifolium 8. et Z. 

Acer. crataegifolium §, et Z. 

Acer diabolicum Bu. 


Acer eupalmatum (Gr. v. Scuw.) Korpz. 


Acer euseptenlobum (Gr. V. Scruw.) 
Korpz. 

Acer japonicum THUNB. 

Acer micranthum 8. et Z. 

Acer Miyabet Maxim. 

Acer Nordenskioldi NatHorst ? 

Acer nikoense Maxtm.? 

Acer pictum THUNB. 

Acer rufinerve S. et Z. 

Acer Sieboldianum Mra. 

Acer Tschonoskii Maxim 

Acer ? sp. 

Meliosma myriantha 8. et Z. 

Berchemia racemosa S. et Z. 

Rhamnus sp. 

Vitis flexuosa THUNB. 

Tilia distans NatHorst? 

Tilla Miyabet Jack. 

Tilia japonica Sim. 

Tilia sp. 

Actinidia polygama PLANcH 

Stewartia psewdo-Camellia Maxim 

Myriophyllum spicatum L.? 
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Araliphyllum Naumanni Nataorst? 


Hedera? sp. 

Cynoxylon japonica NAKAI 
Cornus controversa HEMSL. 
Clethra barvinervis S. et. Z. 


 §. Expo. 


forest zones 
Karahuto 


Climatic 
Kurile Is. 


l 


i] 
* 
ry, 
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bo 
| 
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Rhododendron degronianum CARRIERE 


f. spontaneum NAKAI 
Rhododendron dilatatum Mie. 
Rhododendron globrius NAKAI 
Rhododendron sp. 
Rhododendron sp. 

Meisteria campaunulata Nakat 
Tripetaleia bracteata MAxiM. 


Tripetaleia paniculata 8. et Z. 


Xolisma elliptica NaKat 
Palura paniculata NaKat 
Styrax obassia S. et. Z. 
Fraxinus longicuspis 8. et Z. 
Viburnum furcatum Bu. 
Viburnum urceolatum 8. et Z. 
Viburnum Wrightti Mra. 


te = 


Qs — 


Phyllites sp. (1) cfr. Kalopanax ricinifolium Mra. 
Phyllites sp. (2) cfr. Betula nikoensis Kornz. 
Phyllites sp. (3) cfr. Trochodendron aralioides 8. et Z. 


Phyllites 
Phyllites 
Phyllites 
Phyllites sp. (7) 
Phyllites sp. (8) 
Phyllites sp. (9) 


sp. (4) 
sp. (5) 
sp. (6) 


Table 2. 
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Components of Siobara Flora, Classified. 


Embryophyta, Asiphonogama. 
Pteridophyta : 
Filicales ; 
Embryophyta, Siphonogama. 
Gymnospermae : 
Coniferales ; 
Angiospermae : 
- Monocotyledonae ; 


* Number of species. 


Taxacewe, 1. 


Glumiflorae ; 


Polypodiaceae,, 6* 


—{ 6) 


Pinaceae, 2. 


Gramineae, 1. 
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Cupressaceae, 1. 
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| 
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Dicotyledonae ; 


: Salicales : Salicaceae, 1. ; 
. Juglandales: » Juglandaceae, 3. , Base 

Fagales : Betulaceae, >4. Fajuce.e, 5. 
Ulticales: » Ulmaceae, 2. 
Ranales : Cercidiphyllaceae, 1. Ranunculaccae, 3. 

Magnoliaceae, 2. 
Rosales : Saxifragaceae, 8. Hamamelidaceae, 1. 

pes Rosaceae, 11. Leguminoceae, 1. 

Geraniales t Rutaceae, 1. * 
Spindales : Aquifoliaceae, 1. Aceracea, 15. 

Sabiaceae, 1. 
Rhamnales : Rhamnaceae, 2. Vitaceae, 1. 
Matvales : Tiliaceae, 4. 
Parietales : Dilleniaceae, 1. Theaceae, 1. 
Myrtiflorae: Halorrhayaceae, 1. 
Umbelliflorae: Araliaceae, 2. Cornaccae, 2. 
Ericales : Clethraceae, 1. Ericaceae, 9. 
Erenales : Symplocaceae, 1. Styracaceae, 1. 
Contortae : Oleaceae, 1. 
Rubiales : Caprifoliaceae, 3. 


Besides 9 species Of unknown order, family and genus. 


As shown in the foregoing list (Table 2), this flora consists of 
115 species in 58 genera, 85 families and 20 orders, aside 9 of 
unknown nature. 

Most of them belong to deciduous trees of Dicotyledonae, con- 
iferales being somewhat and Monocotyledonae extremely rare! Of 
Monocotyledonae we have only one or two doubtful materials. 

Filicales is rather common and all examined by me belong 
to the single family, Polypodiaceae. Waterplants are not commonly 
preserved without Myriophyllum and Diatoms. 

In general composition, we have here a cold temperate mero- 
phytic flora. 


Geological Age of the Siobara Flora. 


Whereas a Pliocene flora usually consists of (a) species still 
living in the vicinity, (b) extinct species, in a considerable per- 
centage, and (c) conformable species in remote regions, the Siobara 
flora has no conformable species in remote regions such as Sequoia, 
Taxodiwm, Glyptostrobus, Juglans, Liquidambar, Liriodendron and 
Fagus ferruginea Arr., etc., which were common and widely dis- 
tributed plants during the Tertiary time over Asia (including Japan) 


a-{ 16 >)-—- 
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and Europe, and left their remains abundantly in certain Tertiary 
plant beds of Eurasia.” One explanation of the cause of the total 
extinction of these cosmopolitan species from the extensive area is 
surely that it is due to certain climatic influence of the encroaching 
Pleistocene ice age. 

More than 90 percent of. the species distinguished from the 
Siobara flora belong to the trees now living in Japan and most 
of them are those common in the present temperate and frigid 
forest zones of northern Honsyfi aud Hokkaidé.: Above all, Ace- 
raceae” and Betulaceae give to the flora most characteristic ele- 
ments, which are rich in number both of species and individuals, 
and most of the remains of Betulaceae belong to the trees now 
existing in the frigid forest zone of northern Japan. 

There are about 150 species recorded from the world of fossil 
Acer including some of doubtful nature; the oldest remains are 
from the Upper Cretaceous of western Greenland” and North 
America”, where they are extremely scanty in the number of 
species. First in the Lower Miocene time, Acer acquired predo- 
minance and is richly represented in Pliocene and Pleistocene 
floras. Some of the fossil and living species possess palmately 


8) Bovunay, M. A.: “ Flore Pliocéne du Mont-Dore,” (1892): Enp6. 8.: ‘Cenozoic 
fossil plants,” (1931) (in Japanese). Enpé, S.: “A Neogene species of Sequoia from 
Japan.” Bot. Gazette 94 3. (1933). Enpné, S.: “Supplement to the Cenozoic fossil 
plants ” (1933), (in Japanese). Espd S.: “The butternut (Juglans cinerea L.) from 
the Upper Pliocene of Japan.” Japan. Jour. Geogr. 11 3-4. (1934). Enpé. S.: “ Dis- 
covery of Liriodendron leaves from the Neogene of Japan.” Proc. Imp. Acad. 10 9. 
(1934). Enpé, S. and Morita, H.: “Notes on the genera Comptoniphyllum and 
Liquidambar.” Sci. Rep. Tohoku Imp. Univ., Sendai, (2) (Geology) 15 2. (1982). 
Fiori, R.: “Zur Kenntnis der Jungtertiéiren Pflanzenwelt Japans.” Kgl. Svenska 
Vet. Akad. Handl., 61 1, (1920). Massatoneo, A. BE. and Scaraseni, G: “Studii 
sulla Flora Fossile F. Geologia Stratigrafica del Senigalliese,”’ (1858). NavrHorst, 
A. G.: ‘Contribution a la flora fossile du Japon.” Kgl. Svenska Vet. Ahad. Handl., 
20, 2, (1883). Rerp, C. and Rem, E.: “The Pliocene Floras of the Dutch-Prussian 
border” Mitteil. Bohr. Niederlander. 6, (1915). Saprra, G. DE, et Marron, A. F.: 
“Recherches sur les Vézitaux Fossiles de Meximieux,” (1876). Srraus, <A.: 
“Dikotyle Pflanzenreste aus dem Oberplioziin von Willershausen (Kreis Osterode, 
Harz) 1.” Jahrb. Preuss. Geol. Landesanst., Berlin, 51 I, (1930). ‘ 

‘i 9) Enpd, 8.: “Some Japanese Cenozoic plants, I. On the fossil Acer from the 
Siobara Pleistocene plant beds.”. Japan. Jour. Geol. Geogr. 11 3-4, (1934). 
10) Heer, O: “Flora Foss. Arct.” 7, (1883), pp. 38-39, Pl. 65, figs. 1-3. 


11) Berry, E. W.: “The Flora of the Rip! ey Ee U.S. Geol. Surv. Prof. 
P. 186, (1925), pp. 66-67, Pl. 13, fig. 2. 
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lobed leaves and the number of lobes increases with advancing 
geological ages (Table 8). 


- According to Sinnorr Table 3. 

and Barney”, leaves of § —— eS ae 
the primitive angiosperm Geological age. Number of lobes : 
were palmate and three Upper Cretaceous 3 

lobed. This may be true; Eocene 3 to 5 ; 

but on the. other hand, “Oligocene 3 to 5 (rarely 7?) 
the first leaves of living Miovetie* as gory 
angiosperm seedlings and Pleiocene _| 8 to 7 (rarely 9) 
abnormal leaves of vigo- ~ Pleistocene Ses *focte 

rous young shoots or — Recent 8 to 13 (rarely 15) 


young trees, which some- 
times exhibit most primitive features, are simple. LuppocK says” 

“The great majority of cotyledons are entire, but some are more or 
less lobed, and the first leaves are generally simple, or at any rate simpler 
than those which follow. In species with trifoliate leaves, the first leaf 
is generally simple. When the mature leaves are pinnate (compound), the 
first ones are generally trifoliate; and when the final leaves are bipinnate, 
the first ones are generally pinnate. In most cases, therefore, the first 
leaves are simpler than those which follow.” 

The question whether the leaves of the earliest species of Acer 
was simple or lobed is out of the scope of the present study, but 
it is at least certam that later the lobation of leaves increased 
with advancing geological ages and we see at present such multi- 
lobed palmate leaves as possessed by Acer japonicum, A. siebol- 
dianum, A. shirasawanum and A. circinatum. Furthermore, pal- 
mate leaves, according to Srnnorr and Bartry™, are remarkably 
absent among tropical plants, while those are common among the 
plants growing under a temperate mesophytic environment. | 

While the lobed leaves of Acer pictwm and some other species 
have entire margin, those of a great many species of the Pleistocene 
and the present northern frigid zone are margined by fine and 


12) Srynor, E. W. and. Battry, J. W.’ “ Foliar ON as to the ancestry 
and early climatic environment of the angiosperms.” Amer. Jour. Bot. 2, (1915), 
pp. 15-16. 

13) Lupsgoox, J. A eonteibution to our knowledge of eee. 1, (1892), pp. 
20-21, 25, 40, 74-75. : : 

14) Srynot, E. W., and Barrey, J. W.: on: cut., (1915), p.-15. 
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relatively regularly duplicate-serrations: More in general, leaves 
with a duplicately-serrated margin are almost absent in woody 
plants of the present tropical and subtropical regions. Consequently 
the commonness of the Acer leaves, multilobed palmate and du- 
plicately serrated along the margin, in a flora can safely be taken 
as a sign indicating a cold climatic condition under which it had 
grown. ) 

Now, Acer japonicum and A. Sieboldianwm™ ete. of the Sio- 
bara flora both in possessing leaves, 9-11 lobed palmate and in 
being duplicately serrated along the margin, are suggestive of the 
Pleistocene age of the flora. 

The Mogi and Amakusa floras well known by the studies of 
Narnorsr and Frorm"™ have several exotic species as Fagus fer- 
ruginea, Taxodium distichum?, Liquidambar formosana, L. euro- 
paeum, Rhus griffith, Ostrya virginiana and Celtis cfr. occiden- 
talis L., which do no more exist in the present Japanese Islands; 
these two floras are younger Pliocene according to NarHorsr and 
Fiorin and the Siobara flora, they believe, is decidedly younger. 
The Pleistocene age of the Siobara plant beds was also maintained 
by H. Yasr? from stratigraphical standpoint and on careful 
study of terraces, both of this district and the Kwanto basin, where 
marine Pleistocene deposits are well developed. 

All the facts mentioned above point to the one and the same 
conclusion that the Siobara flora is Pleistocene in age. It seems 
to me, the Pleistocene and Pleiocene floras of Japan can be well 
defined by their floral characters, peculiar to their own and sharply 
discriminable one another. 


Climatic Condition. 


Fossil flora is undoubtedly most useful as the indicator of 
past climate. Rerrp says”: 


“Mammals, or any warm-blooded animals, are unsafe guides: for they 


15) Enné, S.: “Some Japanese Cenozoic plants. I. On the fossil Acer from the 
Siobara Pleistocene plant beds.” Op. cit. (1934), pp. 241-243. 
16), Naruorst, A. G.: “Contributions 4 la Flore Fossile du J apon.” Kgl. Svenska 


Vet. Akad. Handi., 20, 2. (1883). Fuori, R.: “Zur Kenntnis der Jungtertiaren 
Pflanzenwelt Japons.’’ Ditto, 21, 1, (1920). 


17) Yaser, H.: Op. cit., (1928), p. 317. 
18) Rei, C. and Rew. E.: Op. cit., (1915), pp. 1-2. 
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have great power of resistinz and adapting themselves to climatic changes. 
Closely allied species may inhabit arctic and tropical regions, and we can- 
not learn from any living mammal under what conditions an extinct ally 
may have lived. The elephant and the rhinoceros are now tropical; ex- 
tinct elephants and rhinoceroses, clothed with. thick fur, are found frozen 
up in the soil of Siberia, and were evidently adapted to an arctic climate. 


} 


The land and‘fresh water mollusea have ‘proved less use than was ex- 
pected. The coleoptera probably would be a very valuable group for this 
study, were their fossil remains less fragmentary and less. difficult to col- 
lect and preserve. There remain the flowering plants and eryptogams, 
both of which are extremely useful.” 

The plants represented in the fossil flora. now we concern are 
trees common ‘in the temperate and frigid zones of the present 
Japan. The flora of Mt. Hakkéda in the most northerly part of 
Honsyti has lately been . studied . by Mr. Y. Hortxawa™, and a 
zone of deciduous trees closely allied to those of the Siobara. flora. 
is met with at a height at about 900m. above the sea level. On 
the slope of the famous Mt. Huzi (Fuji) in central Japan, the flora 
of which is well known to us by the excellent work of the late Pro- 
fessor B. Hayata”, we find at about 1500m. a similar community 
of trees in most luxuriant growth. A few elements of the Siobara 
fossil flora are confined in their present distribution to the frigid 
forest zone, and there is none which now live only within warm 
temperate zone. Living trees of the dominant species of the flora, 
for instance, those belonging to the families Betulaceae, Fagaceaea 
and Rosaceae, are the most common plants of the lowland of 
central Hokkaidé which is nearly on the boundary between the 
temperate and frigid forest zones. At the present time, the mean 
annual temperature of the city of Utunomiya siting on the plain 
nearest to Siobara differs in about 5-5° C. from that of the city 
of Sapporo in central Hokkaido. 

In the first coloumn on the aanoned table (Table 4) are 
given the names of the dominant species of the Siobara fossil flora 
and in the second the altitude at which the living trees of these 
species enjoy their most luxuriant growth in the mountainlands 


19) HorrKawa, Y.: “The vegetation of Mt. Hakkoda,” Sci. Rep. Tohoku Imp, 
Univ. (4) (Biology), 5 3, (1930), pp. 555-573, Pls. 17-20. 

20) Hayara, B.: “The vegetation of Mt. Fuji.” (1911), p. 29, table 23; p. 34, 
\ table 29; Map. 
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of central Japan”. 
-Table 4.. 

Acer canpinifolium S. Cb LZ. vevceceercccrccceees ay cin seid wo ateloaree kee 900, ae LOOU 

Acer eupalmatum KoruMi ....- Cerin Wes Sn crcassres Sore ontneee RtOSe 1500+ - 

PACER TUTIVETUC IOP CULL. s-\c\a\ei-j-0o deieieie olereieisiaiejal eters o/s) sieiel ojeleiofein cle <inelate 600... .1600 

PACAP LOI ICRI) LIL UINIE eye, oreie) ce) are: esis 101d slatexsscValsioiy=coraie aelewir) sper Pawar ake 900... .1600 

Dey A MONCION TOL. tc cloves js os's's ¥ OUees aca bae8 ta coke qe cae 1500 

PACT TOCHIGI ML THIUINTE «diese, cere! «(0,01 otevels,o)oi ole/ele\» Netatel ones’ +-<2-vaolein in loceret=sPlsiaintope lets 1500 

PAG EREALS CIPOTLOSKUIMINT AK IM Rta ay Savona. oio ect lef: cioteachoseisaaeeets iets eee sear eI 1000. . . .1800 

Alnus incana Wiup. var. sibirica SPACH. .. .......---eeee sere ee + 1500 

PATTI MeL CUILG UCL VEN © AUEL a tiesiuste aie) etelote =) [sle/ste eins list crsvelel diel elaielasetaisleraisten= 1600+ 
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21) Hayara, B.: Op. Cit., (1911); Taxepa, K.: “ The vegetation of Mt. Fuji.” 
Scientific Knowledge, 4, July (1924) (in Japanese); Kusano, S.: “The forest vege- 
tation of Nikko,” Guide-Book, Excursion B-1, Pan-Pacifie Sci, Cong. Tokyo, (1926) 
30; Yaxse, H.: Op. Cit., p. (1928) 815; Inoxuma, T: “ Preliminary notes on 
ligneous plants indigenous in the “ Chichibu” University forest and its adjacent 
districts.” Bull. Tokyo Imp. Univ. Forests. 14, (1931); Inoxuma, T.: An enume- 
ration of the ligneous plants indigenous to “Minobusan ” and “Shichimenzan ” 
in the Province of “Kai.” Op. cit., 18, Art. 2, (1934). 
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On the other hand, H. Yasr” has shown on a comparative 
study of the terraces of the Siobara district, those outside of the 
mountainland and along the Utunomiya plain, and also those of 
the Kwanto region, that the Siobara fossil lake in which the plant 
beds had accumlated had an altitude 500-600m. above the sea 
level of that time. It is therefore obvious that there is a difference 
of some 900-1000m. in altitude between the most favourable 
habitats of the one at the present and the other in the past, of 
nearly the same community of forest trees, which approximately 
corresponds to a temperature difference of 5° to 5.5°C., since the 
temperature is said to decrease in a rate of about 5.5°C. per 1000m. 
below 9000m.” in central Japan at present. Consequently we 
must conclude with him that once during the Pleistocene, central 
Japan was a little cooler than now, mean annual temperature being 
5.0°-5.5° lower. 

There is an evidence on another line in favour of the above 
inference, which now comes to my thought. In general, the nature 
of leaf margin in dicotyledonous trees seems much to depend on 
climatic factors, the relative number of tree species bearing leaves 
with entire margin to those bearing leaves not entire along the 


Table 5. 


Bere Doubly serrate |Serrate serrulate 


Climatic forest zones 1 and incised and dentate 
eaves 
of Japan. % leaves etc. leaves 


% % 


Warm-temperate. 
(Central and Southern 

E Honsyt, Northern Kyt- 56 I 43 

sya and Nothern Sikoku) 


Temperate. 

1 (Northern Honsyii and 19 42 39 
Southern Hokkaido.) 
Frigid. 

Til. (Northern Hokkaidé and 8 84 8 


Southern Karahuto) 


22) Yazsr, H.: Op. cit., (1928), p. 317. 5 
23) Oxapa, T.: The meteorology, (1927), pp. 36, 534-545 (in Japanese). 
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margin increasing gradually from’ the frigid forest zone through 
temperate to warm-temperate. In the following table (Table 5) are 
given percentages of entire leaved trees to the total number of 
dicotyledonous trees growing in three regions each selected in fri- 
gid, temperate and warm-temperate forest zones of Japan.” 

Tt will be remembered in this connection an early statement 
by Barney and Sryorr” which runs as follow: 


“The percentage of entire leaved woody plants in the dicotyledonous 
flora, with regard to the climatic zones, is as follows: 


Table 6. 
(I) Mesophytic-cold temperate. 
Entire % Non entire % 

Trees 10 90 
Shrubs 14>": 85 
Woody 13 87 

CII) Moist-lowland-tropical. 
Trees 90 10 
Shrubs 87 13 
Woody 8S 12 


(The first flora (1),.cold-temperate mesophytic, was constructe 1 by eliminating 
from the flora of east-central North America; east of the 95th meridian and 
between the 40th-and 50th parallels of latitude, all plants growing on physiologi- 
cally dry environments. The second flora (II), tropical, was formed from the 
woody plants of the moist lowlands of the Amazon Valley.) 

From this table (Table 6). it is clear that leaves with non-entire 
margins are of very infrequent occurrence in lowland tropical floras, and 
those with entire margins in mesophytie cold-temperate ones. 

In fact the correlation between leaf structure and climate is so inti- 
mate in widely sen,arated rezions of the earth in the distribution of 
many families, genera and even species that modifying influences of 
environment are clearly demonstrated.” 


It is quite manifest from this table that the plants bearing 
leaves with non-entire margin are of a very infrequent occurrence 
in tropical lowland floras, while those bearing leaves with entire 


margin are likewise extremely rare in cold tempsrate mesophytic 
floras. 


24) Ennd, 8. “On the relation between the climatic zones and the leaf mar- 
gins of dicotyledonous trees.” Jour. Geogr. Soc. Tokyo, 43, (1931), pp. 231-234, 
(in Japanese). (Abstract) Japan. Jour. Geol. Geogr, 9, 1 & 2, (1981), p. 4. 

25) Barty, J. W. and Sinnott, E..W.: <A botanical index of Cretaceous and 

Tertiary climates Science, New Series 41, (1915), pp. 831-833. 
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We learn from the Table 5 given above that in northernmost 
Japan, which lies in the frigid forest zone, the percentage hardly 
amounts to 8, while it attains 13 in Hokkaidé and 56 in central 
and southern Japan. 

In the Siobara flora, species of dicotyledonous trees are 68 in 
number so far as we know at present and those bearing leaves 
with entire margin 9, the percentage of the latter to the former 
being 13. In this percentage, therefore, the fossil flora closely 
approach the living one of central Hokkaid6, an evidence which 
confirms the view already expressed, namely that the climate of 
central Japan was much colder at least once in the Pleistocene 
than now, and was more or less similar to the conditiones prevail- 
ing over central Hokkaidé in the present day. 

A detailed description of Siobara flora will be given in a 
series of papers of which the first part was published in the Jour- 
nal of Geology and Geography. 

Finally I wish to express my sincere thanks to Professor 
Hisakatsu YaBe of our Institute, for his kind support and efforts 
to facilitate this study, and to Professor Epwarp Wr1LBer Berry, 
the Johns Hopkins University, Baltimore, MD., for the valuable 
advice, the free use of his private library, and his all sided courtesy 
enjoyed duisng my stay in Baltimore. 
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4. Restudy on Manchuroceras with a Brief Note 
on the Classification of Endoceroids. 


By 
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(Contribution from the Geological Institute, Imperial University of Tokyo, Japan.) 
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OzaKY’s Description of Manchuroceras. 

Observation on Ozaxki’s Specimen. 

Internal Structure of the Endosiphunele. 

Asiatie Species of Piloceras. 

Classification and Phylogeny of Endoceroids and Piloceroids. 
Acknowledgement. 
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1. Ozaki’s Description of Manchuroceras:—In 1927 K. OzaKr? 


instituted a new genus, Manchuroceras, on the basis of a cephalopod 
from the Wolungian (Lower Ordovician) limestone of Manchou- 
kou. The English translation of his description (not literal) is as 
follows :— 

EHaternal Feature. 

1) Siphunele large, cylindrical, rounded near the apex, supposed to 
be terminated in a hemispherie shape. Its apical end is not preserved. 

2) <A constriction is seen at a point about 30mm. from the apical end. 

3) Many annulations oblique to the axis of the siphunele, run on 
the surface. These, however, are obsolete in the apical portion. 

4) At a point about 30mm. from the apex the siphuncle measures 
25mm. in diameter ; four annulations or so are distributed in a distance 
of 10 mm. 

Internal Structure. 

5) In the longitudinal section the siphunele has a tubular alveolus 
on the dorsal side. (Here Ozaxi uses a term “dorsal” for the ventral). 
In the cross section the inner margin of the alveolus arched and its outer 


1) K. Ozaxr (1927), On a New Genus of Ordovician Cephalopoda from Man- 
ehuria, (Jour. Geol. Soe. Tokyo, Vol. XXXIV), pp. 45-50. 
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margin runs close to the outer margin of the siphunele; and its inter- 
spaces filled with the stereoplasm. 

6) The rest of the siphuncle is occupied by the main alveolus (i.e. 
endocone) which is communicated with the exterior of the siphunele 
through an endosiphotube (i.e. endosiphunele). It cannot be ascertained 
whether this has a mammilary sear at the apex or not. 

7) The ventral side of the main alveolus is concave and not flat. 

Further, he adds the opinion that ee Ee oe 
Manchuroceras is distinguished from aes 
Chihlioceras GraBau in the number 
and shape of the lateral alveoli. He 


missed, however, the assignment of a | 


septum Seoneee ae 


specific name to the genotype in his i 
‘description. 
2. Observations on Ozaki’s 


‘Specimen :—The camerate portion is : 

: .  Text-figure 1. Cross section of 
poorly preserved. The siphuncle is Manchuroceras wolungense 
quite large, presumably as broad as Kobayashi 
half the shell-diameter or so. It has a week constriction which, 
however, does not mark off the preseptal cones as that of Protero- 
cameroceras, but both sides of the constriction are septate. In the 
transverse section (PI. ITI, fig. 1, text-fig. 1,) a septum adnates with 
the shell on the flat venter; another septum does so with the 
preceding septum to some distance, outlining the siphuncle for 
7mm. Here it is detached from the siphuncle. Thus the siphuncular 
wall is understood to be composed of septal necks in double layers,—in 
other wards, the feature reveals the invaginated septal funnel of 
the holochoanitic type,—but no endosipholining of RuEDEMANN can 
be seen. Both above mentioned septa are broken off a short dis- 
tance from the siphuncular wall. As it is the case of Coreanoceras,” 
the shell and septa are rather thin and the camerae free from 
stereoplasmic deposits. These might be the reasons why the 
camerate portion was so easily destroyed. 

On the external view of the siphuncle (Pl. III, fig. 1,) four 
septal sutures and three interspaces are distributed in 11 mm. where 
the dorso-ventral diameter of the siphuncle measures 29mm. The 


1) T. Kopayasar (1931 A), Studies on the Ordovician Stratigraphy and Palaeon- 
tology of North Korea with Notes on the Ordovician Fossils of Shantung and 
Liaotung, (Bull. Geol. Surv. Chosen, (Korea), Vol. XI, No. 1), p. 45-48. 
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septal suture ascends from dorsum to venter for a distance of two 
and half septal distances, but they are obscured, though some of 
them traceable, on the venter. 

In two cross section (Pl. III, figs. 2-3,) which are about 7 mm. 
apart from each other, the siphuncle is subcircular, more or less 
ovate, slightly depressed in the dorso-ventral direction and widely 
flattened on the venter; the endocone is off-center; the siphun- 
cular wall increases its thickness from dorsum to venter and ab- 
ruptly swells up inward, forming the “ventral elevation”, in 
which respect Manchuroceras is more specialized than the Endo- 
ceratidae. As to its bearing on the animal life nothing is certain, 
but at least it is obvious that such an elevation serves for the 
mantle attachment very effectively. 

A siphuncular channel runs along the ventral flattening some 
little distance and then traverses the ventral elevation, but it 
cannot be ascertained whether this channel has penetrated com- 
pletely through the elevation or not, because on this specimen the 
stereoplasmic. layers are crystallized on the inner side of the eleva- 
tion. It is, however, certainly not a narrow tube, but has some 
longitudinal distance, since it can be seen in two sections 7 mm. 
apart. It is, therefore, a type of an “ endosiphoblade” by RuEpE- 
MANN” or an “endosiphobladet” by Horm. Through the research 
of Coreanoceras now being undertaken, I am inclined to believe 
that the endosiphoblade is a channel communicating the soft ani- 
mal with the air chamber. In this regard it coincides with the 
diverticula in the actinoceroids. Further information will be pre- 
sented in another paper which will appear in the future. 

3. Internal Structure of the Endosiphuncle :—An important 
observation can be made in the clear cut longitudinal section of the 
endosiphuncle (Pl. ITI, fig. 4.) The endocone has an apical angle 
of 25 degrees. At the apex is seen a dark material irregularly 
outlined, precisely a small cone with a short cylindrical elevation. 
A guess is that it may be the last encrustation on the endocone 
wall which has not been completed by the death of the animal. 
Since the height and breadth of the endosiphuncular segment 
diminish abruptly in the later part of the endosiphuncle, it is 


1) R. Ruepemann (1905), The Structure of some primitive Cephalopods, (N. 
Y. State Museum, Bull. 80), p. 304. 
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presumed that this portion reveals a senile stage of growth. 

At the apical end, the endocone is connected with the so-called 
endosiphuncle, which in turn is divided into chains of endosi- 
phuncular segments by a number of black tabulae. There is a 
‘tendency of the distance between the tabulae increasing from the 
apical side to another, but not regularly. (Text-fig. 2.) 

J. F. Wurrraves” once stated that the endosiphuncle of Endo- 
ceras crassisiphonatum is partitioned by a few transverse concave 
dissepiments or “endosiphuncular partitions”.” Although I have 
not examined his specimen, it might be said that the interspace 
between the dissepiments is left vacant, or is filled up with dirt 
or “Spiess”, since he compared these dissepiments to the dia- 
phragms of Diphragmoceras. Further the partitions are very 
widely separated from one another in his 
illustration. On the contrary, in the specimen 
at hand the spaces between the black tabulae 
which are close-set, are filled up with stereo- 
plasm, instead of dirt. Another distinction 
from WuirTkAver’s example is the cone-in-cone 
structure of the endosiphuncular segments 
which is very clearly seen in a few places in 
the apical portion (pl. IV), and thereby the 
endosiphuncle changes its breadth abruptly. 

In the later part of the endsiphuncle 17 SNOW 
segments are to be counted in a distance of © Stereo "Ed aire 
4mm., where the endosiphuncular breadth Re 2. Diagram: 
measures 0.58mm. at the maximum. In the matic longitudinal sec: 
same distance about the same number of the siphuncle 
endosheathes are distributed. As the endo- 
sheathes are not so clearly defined from one another as the endosiphun- 
cular segments, I cannot convince that each endosheath corresponds 
exactly to each endosiphuncular segment, although this appears to 


1) J. F. Warrraves (1891), The Orthoceratidae of the Trenton Limestone of 
the Winnipeg Basin, (Roy. Soc. Canada, Trans. Vol. IX, Sect, IV,) p. 79, pl. VI, 
figs. 1—4, pl. VII, fig. 1. 

2) For Waurrraves dissepiment I used the term” endosiphuncular partition 
in my paper “On the Phylogeny of the Primitive Nautiloids, with Descriptions 
of Plectronoceras liaotungense, new species, and Iddingsia (?) shantungensis, new 
species,’ (Japan. Jour. Geol. Geogr. Vol. XII, 1935), p. 22. 
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be likely. 

On this specimen the endosheathes are interrupted to trace in 
the whole length from the endosiphuncle to the siphuncular wall 
by the obstruction of a crystalline body. A careful observation of 
it located in the middle of the ventral elevation reveals that the 
body is composed of crystalline calcite, layer by layer, irregularly 
outlined, but defined by no definite wall. Some trace of the 
endosheath fragment is st’ll retained in the body. 

Tn examing a number of Asiatic endoceroids and piloceroids, 
I noticed that it was quite common that the endosheathes were 
partly altered into calcite, and that various stages of such an al- 
ternation could be seen in the majority of specimens. Therefore, 
it may be easily understood by nautiloid students that the crystal- 
line body which Ozaxr once called a tubular alveolus is not an 
original structure, but is brought forth from the endosheath through 
a secondary crystallization of the stereoplasm. 

Whether the endosiphuncle is closed or open at the apex, and 
how far the soft part of the animal has penetrated the space in 
the endosiphuncle have been moot questions. It is, however, quite 
seldom that we are able to find specimens with their internal 
structure so well preserved that we may make such an investiga- 
tion. Since the discussions of the previous investigators have been 
summarized by RuEDEMANN,” a repetition here has been avoided. 

So far as the present specimen of Manchuroceras is concerned, 
the so-called endosiphuncle can be divided into a short vacant 
tube and a series of endosiphuncular segments, the latter of which 
are residual structures. For the former I wish to employ a 
RuepEMaNn’s term “endosiphotube” hereafter. My opinion is 
that 1t is the endosiphuncle proper, or the apical end of the vacant 
endocone and it is definite that the soft animal cannot be extended 
beyond it. Ozaxi’s observation with regard to this is therefore 
incorrect. 

In the course of the animal growth, the body is pushed for- 
ward, and simultaneously the stereoplasmic layers are secreted in 
the space left behind the animal. Thus the speed of calcareous 
secretion depends upon the growth of the animal which in turn, 


1) R. Ruepemann (1905), Op. cit., p. 300. 
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is controlled under the condition of the enviroment and other 
factors. If the condition is favourable, the growth of the animal, 
consequently the secretion of the stereoplasm, proceeds very quickly. 
It happens sometimes, however, that regular cessations of growth 
occur causing stereoplasmic secretion to proceed very slowly or 
even cease completely, thus resulting in stereoplasmic deposits 
which are demarcated by lines. This aspect is similar to the 
year-ring in plants. RuEprmann” said that such a periodicity of 
growth depends upon the reproductive times and the rest between. 

Anyhow we should take the endosipuncular segment, instead 
of the black tabulae them. elves, as the unit of structure, and so 

the same for the endosheathes. Thus it is not the black line it- 
self, but the layer between the lines which should be considered 
the endosheath. If the siphuncular segment is so defined, its 
magnitude is the exponent of growth. On this specimen for ex- 
ample, the increasing size of the endosiphuncular segment is ex- 
plained by normal growth and the decrease in the last stage of 
senility. 

4. Asiatic Species of Piloceras:—Since Grapavu’s description 
of Piloceras platyventrum”? from the Lower Ordovician formation 
of Chihli, two species and one variety” have been added from 
North Chosen, South Manchuria and Shantung. These are as 
follows : — 

Piloceras wolungense Kopayasut. 

Piloceras wolungense, var. compressum WKoBaYAsHt. 

Piloceras manchuriense ENvo. 

Since no camerate portion of the conch of these Asiatic Pélo- 
ceras have been discovered, ihe specific distinction among them is 
merely based upon the nature of the siphuncule, especially the 


1) R. Ruepmann (1921), Observations of the Mode of Life of Primitive 
Cephalopods, (Bull. Geol. Soc. Am. Vol. 32), p. 319. 

2) A.W. Grapav (1922), Ordovician Fossils from North China, (Palaeontol. 
Sinica, Ser. B, Vol. I, Fasc. 1). 

3). T. Kosayasur (1931 B), Studies on the Stratigraphy and Palaeontology of the 
Campbro-Ordovician Formation of Hua-lien-chai and Niu-hsin-tai, South Manchu- 
ria, (Japan, Jour. Geol. Geogr. Vol. VIII,); (1931 A), Op. cit. R. Enpo (1932), 
The Canadian and Ordovician Formation and Fossils of South Manchuria, (U.S. 
Nat. Mus. Bull. 164). 
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rate of tapering, curvature, septal suture, cross section and other 
features of the siphuncle. 

In examining Enpo’s types in the United States Mckee 
Museum at Washington, D.C., I found two forms to be distinguish- 
ed. In the holotype (Enpo, Pl. 32, figs. 5-7,) the siphuncle is 
straight and circular in the cross section, while it is distinctly 
curved and rapidly increases its lateral diameter. In the paratype 
its cross section is considerably depressed in the dorso-ventral 
direction. (Enpo, Pl. 38, figs. 14-15.) Therefore I propose here a 
new specific name, Manchuroceras endovt, for the latter form in 
honour of Dr. Ryusr Enpo of the Educational Institute, South 
Manchurian Railway Company, Mukden, Manchoukou. 

When compared with Piloceras s. str. which is prevalent in 
eastern North America and in Scotland, typified by Peloceras wn- 
vaginatum SaLTER, these Asiatic species are totally different in the 
foll wing respects. 

1) The siphunele is subcircular or dorso-ventrally depressed 
into an ovate form in the Asiatic species, while it is subcircular 
or more commonly compressesd laterally in Piloceras s. str. The 
lateral compression is very distinct in Piloceras invaginatum. 

2) The siphuncle is marginal in the Asiatic form, instead of 
being submarginal as in the Atlantic one. 

3) The siphuncle expands much more rapidly in Péloceras 
s. str. than in the Asiatic forms. 

4) In the Asiatic forms the siphuncle is long and nearly 
straight, although curved to some extent, while it rapidly tapers 
in Piloceras 8. str. 

5) The mammilary scar frequently found at the ap‘cal end 
of the Asiatic form has never been observed in Piéloceras 8. str. 

6) In Piloceras s. str. the endocone is subcentral, while it is 
off-center, and its ventral side sometimes concave in the Asiatic 
form. 

I consider these distinctions enough to segrigate the Asiatic 
forms from Piloceras s. str. as a solid group. Ignoring the tabular 
alveolus, Ozak1’s specimen of Manchuroceras which I have in 
hand, is, as far as I can see, identical with Piloceras wolungense 
Kosayasui. Therefore, to distinguish Asiatic species of Piloceras 
from Piloceras s. str. I recommend Ozaxr’s generic name, Man- 
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churoceras, whose genotype is naturally Piloceras wolungense. By 
the reason discussed above the generic diagno. is, however, requires 
some emendation in the following manner:— 


Genus Manehuroeceras Ozaxr em. KoBayYyasHt. 


Breviconie orthoceracone, straight or little curved, subcireular to 
ovate in Cross section ; siphuncle large, cylindrical, straight or slightly 
curved, marginal, subcireular, or ovate and dorso-ventrally depressed in 
eross section ; its ventral side frequently flattened; septa holochoanitie ; 
septal suture oblique to the axis of the siphuncle, ascending from dorsum 
to venter; apical part of the siphuncle conical, sometimes provided with 
a mammilary sear; endocone off-center, close to the dorsum; its ventral 
wall mostly concave, forming the ventral elevation. 


5. Classification and Phylogeny of Endoceroids and Pilo- 
ceroids:—We paleontologists use a term “ primitive’? which is 
frequently rather subjective and ideal, but generally means either 
simple or archaic’. It is more real and objective only in the 
case that simplicity and archaism are combined. The Holocho- 
anites, for example, was placed in the first suborder of the fossil 
1autiloids by Hyarr. This idea was based presumably on the 
fact that the suborder was the oldest group available at that time 
and it was accepted by the nautiloid students until about ten years 
ago. If the organization is, however, considered, it 1s obvious 
that. the Orthochoanites is much simpler than the Holochoanites. 
The situation naturally gives a chance for play of imagination 
as to which is really more primitive, Holochoanites or Orthocho- 
anites. 

In recognizing Volborthella as an ancestor of ¢ phalopod, 
ScHINDEWOLF first arcued on this regard.. Since then the cephalopod- 
nature of Volborthella as well as Salterella of the Lower Cam- 
brian have been discussed by TrrcnErtT, Poutsen, GUricH, SpaTu 
and many others, but as yet none have arrived at a common 
agreement”. On the other hand recent researches on primitive 
nautiloids date back to a period before the Canadian. [form the 


1) The primitive characters are sometimes based on the observations of the 
earlier stuge of the ontogeny. 

2) I believe that Volborthella is most probably a cephalopod, and at least 
closest to Cephalopoda than anything else. 
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Asiatic side I’ discovered facts which led me to conclude that 
Hyarvt’s classification does not apply to Wanwanian cephalopods in 
fundamental lines. Subsequently Unricn and Forrsrer,” in deal- 
ing with Ozakian material, clarify that the Diphragmida which 
prevailed in that period comprises of not on’y the holochoanoidal 
genera, but the ellipochoanoidal ones. Further, I deem that 
Plectronoceras liaotungense Kobayashi from the Upper Cambrian 
of Liaotung is the oldest and simplest, and thus the most primi- 
tive and unquestionable for its cephalopod-nature. The study” on 
this progenitor, therefore, makes clear the original branching of 
nautiloid-evolution. 

In summarizing the results of my observations on Asiatic 
materials, it can be said with certainty that; 

1). the length and curvature of the septal neck is variable 

even in one individual of the Plectronoceratidae, 

2). the Upper Cambrian nautiloid is not a Holochoanites in 

the sense of Hyarr, and 

3). Holochoanites is not primitive, but highly specialized. 

Further, as seen in the Plectronoceratidae, most of the 
archaic nautiloids have laterally compressed conchs with crowded 
septa and narrow marginal siphuncles on the ventral side. These 
primitive aspects are equally as well seen on the Ellesmereocera- 
tidae. Further, most of the archaic cephalopods are straight: or 
a little curved; quite a few gyroceraconic; and none nautiliconic. 
If the conch is cyrtoconic, the siphuncle is endogastric or located 
on the concave side. 

Except for Volborthella and Salterella, the archaic cephalo- 
pods are distributed most abundantly on both sides of the northern 
Pacific where the center of the dispersal or migration is naturally 
expected. Only a few specimens of the basal Ordovician i.e. late 
Ozarkian cephalopods are procured from the Arctic region which 
are exclusively ellesmereoceroids. The Tremadocian strata in 


1) ‘TY. Kopayasar (1933), Faunal Study of the Wanwanian (Basal Ordovician) 
Series and Special Notes on the Ribeiridae and the Ellesmereoceroids, (Jour. 
Fac. Sci. Imp. Univ. Tokyo, Sect. II, Vol. III, Pt. 7), pp. 302-309. 

2) KE. O. Unrice and Ava. F. ForrstE (1933), The Earliest known Cephalo- 
pods, (Science Vol. 78), pp. 288-289, 

3) T. Kopayasur (1935), Op. cit., pp. 17-26, pl. VI. 
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northern Europe, since it is distant from the center of origin, 
yields little material. Orthoceras(?) attavus BréccEr” in Norway 
is a tiny orthoceracone with a submarginal narrow siphuncle and 
crowded spta; Orthoceras(?) sericewm Savrer and Cyrtoceras (?) 
 praecox SaurER” have also close-set septa, but their siphuncles are not 
well preserved. At any raye these primitive characteristics referred 
to above cannot be overlooked in Tremadocian cephalopods. 

So far as I am aware, it appears to bo a rule that, if the 
siphunele is narrow, its internal structure is simple, and complicat- 
ed structure like endoceroids are found only in those forms whose 
siphuncles are expanded to a certain magnitude. Since the struc- 
ture of the srpho was simple at the beginning, it did not require 
much space in the siphuncle. The highly camerate forms are later 
appearance. The reasons are that the primitive nautiloid did not 
have the ability to push its body forward at one bound in the 
course of its growth. 

Thus the complicacy of the s phuncular structure depends upon 
the specialization of the sipho, or the soft part of the animal 
occupying the space of the siphuncle,—in other words, the increase 
of the siphuncular space, that is, the magnitude of the endocone 
advances in accordance with the complicacy of the viscera. 

As a result of this specialization the siphuncle increases its 
weight and consequently the animal presumably takes on a crawl- 
ing habit. For this benthonic adaptation the cross section of the 
shell changes from a laterally compressed form into a dorso-vent- 
rally depressed and ovate outline with a flattened venter. If the 
stereoplasmic deposits increase in the camerae as well as in the 
siphuncle, the animal is, after all, hardly capable of swiming. I, 
therefore, agree with Trorpsson” and TrrcHEerr” in their inter- 
pretation that the heavy shelled cephalopod are benthos. 

Thus, not only the length and curvature of the septal neck, 


1) W.C. Broaerr (1882), Die Silurischen Etagen 2 und 3, p. 53, pl. IV, fig. 
9-10, pl. X, fig. 6. 

2) J.F. Buaxe (1882), A Monograph of the British Fossil Cephalopoda, Part 
I, Introduction and Silurian species. 

83) T. Trorpsson (1926), On the Middle and Upper Ordovician Faunas of 
Northern Greenland, I. Cephalopods (Julilaemsekspeditionen Nord om Grgnland 
- 1920-23, Nr. L) p. 65. 

4) C. TeicHeErt (1935), Structures and Phylogeny of Actinoceroids,(Am. Jour. 
Sci. Vol. XX XTIX,) p. 15. 
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but the ‘coiling of the shell, cross section of the conch, position 
and size of the siphuncle, stereoplasmic deposits in the siphuncle 
and camerae, and other characteristics should be counted on for 
the natural ‘classification. Unless the combination of these evolu- 
tional characteristics are brought into consideration, we cannot 
read through the story of nautiloid evolution. 

For. example, if we follow Hyarr, Baltoceras is an Orthoce- 
ratidae, but it is, in fact, quite distinct from other genera of the family. 
It is certainly better explained, as an orthochoanitic endoceroid. 
The feature of the septal neck in Baltoceras is simply due to that 
it improves more rapidly than it does in other endoceroids in this 
respect. Therefore, I myself believe that Baltoceras is derived 
from the stock of the Endoceratidae rather than fon that of the 
Orthoceratidae. 

By the same reason Polygrammoceras endoceroides TROEDSSON” 
is segregated from the Kionoceratidae and here a new generic name 
Troedssonella is attached to it. Its generic significance is in the 
polygrammoccro:d with the ellipochoanoidal septa, endosheathes and 
endosiphuncle, its genotype being P. endoceroides. 

On the other hand I am inclined to recognize that Protocyclo- 
ceras or Orygoceras” is a Cycloceratidae or an Orthoceratidae 
with a holochoanitic siphuncle in which the evolution in reference 
to the septal character is retarded. Therefore the Protocyclo- 
ceratidac (nov.) is so defined here that the cycloceroid has a 
siphunele of the holochoanitic type and sometimes partitions within 
the siphunele. 

From these points of view I am led to be sceptic as to whe- 
ther the septal nature on which Hyarv’s major divisions are found- 
ed is of prime importance, or we can have a better explanation 
of the phylogeny and classification from other basis. The latter 
attempt has been initiated in my preceding paper” in which I have 
dealt with the initial branching of the Plectronoceratidae, Elles- 


1) G.T. Troepsson (1932), Studies on Baltic Fossil Cephalopods, I, Vertically 
Striated or Fluted Orthoceracones in the Orthoceras Limestone, (Lund Universitets 
Arsskrift, N-F. Avd. 2, Bd. 28, Nr. 6,) p. 30. pl. III, figs. 2, 3, pl. LV, fig. 6 

2) A.F. Porrsre (1924), Notes on American Paleozoic Cephalopods, (Jour. Se. 
Lab. Denison, Univ. Bull. Vol. XX), pp. 202-203. : 

3) T. Kopayasnur (1935), Op. cit., pp. 20-25. 
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mereoceratidae and Endoceratidae. Here the consideration is ex- 
tended into the endoceroids and piloceroids and their relation to 
the orthoceroids. 

In the majority of the Canadian and later Osdovieian cepha- 
lopods it is quite easy to recognize two major groups, endoceroids 
and orthoceroids, but whether the former is derived from the latter 
or vice versa is a moot question. Between the two groups there 
are essential distinctions which cannot be overlooked. Besides the 
rcptal character, the former has mostly a narrow subcentral and 
simple siphuncle whereas the latter has a broad marginal or sub- 
marginal and complicate siphuncle. As discussed elsewhere”, the 
presence of the endosheath and endosiphuncle should be much more 
important characters for the latter group than the holochoanitic 
nature of the septa. 

It is really quite seldom that we find the Holochoanites with 
a narrow and subcentral siphuncle. There are, however, a few 
exceptions, such as Wolwngoceras” and Chisiloceras” which have 
subcentral siphuncles. These two genera differ mainly in the 
length of the septal neck. If the length diminishes still more than 
that of the Wolungoceratidae without endosheathes, it is quite 
possible that the Orthoceratidae will be introduced. Chisiloceras” 
in Caracorum is accompanied by WNileus armadillo, Illaenus 
esmarkz, and other fossils, and the fauna, according to GorTant, 
is the upper Arenigian or lower Llandeilian; Woluwngoceras in 


1) T. Kopayasur (1935), Op. cit., p. 20-25. 

2) T. Kopayasnr (1931 B), Op. cit. p. 166. 

3) M. Gorrant (1934), Fossili Ordoviciani del Caracorum, pp. 68. 

4) According to Gornati, Chisiloceras is an orthoceracone without any trans- 
verse annulation and longitudinal costae ; its cross section circular or only a little 
elliptical; siphuncle large, central or solscenttal ; the septal funnel prolo ged 
beyond the preceeding septal. neck. In short, Chisiloceras is an Orthoceras in 
outline, but has a siphuncle of Vayinoceras type; in other words, it is Vaginoceras 
except for the central siphuncle. 

Further Chisiloceras is allied to Wolungoceras Kopayasal in the Ordovician of 
Manchuria, but in comparison with it, Chisiloceras has a much more prolonged 
endocone and a greater number of endosheathes. We can say exactly that the 
relation of Chisiloceras to Wolungoceras is just like the relation of Vaginoceras to 
Endoceras. 

The genus comprises of Chisiloceras marinellii and Chisiloceras dwinellii among 
which the former is selected for the genotype, because it shows the diagnostic 
characters more clearly than the latter. 
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Eastern Asia is the Wolungian and older formations. 

It is interesting to note that the Wanwanian Wolungoceras 
chiushuense” has a siphuncle shifted from the center to the ventral 
side to some distance, in which respect it is intermediate between 
the Plectronoceratidae and Wolungoceratidae. 

ForrsrE once claimed that no ellipochoanoidal cephalopod has 
been found before the Chazyan, and this result is still accepted, 
if the ellipochoanoidal cephalopod is not taken in the sense of 
Hyarr, but with a substitution of absent siphuncular partition. 
The Chikunsan, approximately contemporaneous with the Llan- 
deilian of Europe and Chazyan of North America, is a period of 
Orthoceroid-divergence. 

Based upon these grounds I found it reasonable to consider 
that from the stock of the Wolungoceratidae the Orthoceratidae 
is branched off, from which in turn the Actinoceratidae is brought 
forth through Sactortioceras. Regarding the latter accouut I have 
already discussed on some occasion.” It must, however, be rem- 
embered that the Orthoceratidae and Wolungoceratidae should have 
diverged from the common evolutional line before the time when 
the latter aquired the endosheath structure. 

Another question not yet well clarified is whether the Wolung- 
oceratidae is derived from the Ellesmereoceratidae, or derived 
directly from the common ancestral stock with the Plectron- 
oceratidae and Ellesmereoceratidae.. It is, however, more certain 
that excepting the Wolungoceratidae branch, most of the endoce- 
roids and piloceroids are descendants from the Ellesmereoceratidae. 
These two groups are more advanced and complicated than the 
Ellesmereoceratidae with regard to the siphuncular structure. 

Since the Piloceratidae is characterized by a lateral compression 
of the conch, it is presumed that it branched off from the Elles- 
mereoceratidae line and not through the Endoceratidae. The 
Cyrtendoceratidae and Baltoceratidae are side off-shoots from the 
Endoceratidae. The former is improved in regard to coiling of 
conch ; the latter in regard to septal nature. 


1) T. Kopayasnr (1933), Op. cit., p. 275, pl. III, fig. 4. 

2) T. Kopayasut (1934), The Cambro-Ordovician Formations and Faunas of 
South Chosen, Palaeontology Pt. I, Middle Ordovician Faunas, (Jour. Fac. Sci. Imp. 
Uniy. Tokyo, Sect. II, Vol. III, Pt. 8,) pp. 429-432. 
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In my opinion it is hard to group Chihlioceras and Piloceras 
s. str. in one family and GRazBav is correct to establish the Chih- 
lioceratidae for the former in which Coreanoceras should be involved. 
The questions is in Manchuroceras which is intermediate in cha- 
racter between the Endoceratidae and Chihlioceratidae. It differs 
from the Endoceratidae in its large complicate siphuncle and small 
mammilary scar, but it is certainly a Holochoanites. Nothing 
definite is known as yet of the septal nature of the Chihlioceratidae 
but well preserved specimens of Coreanoceras which I am now 
studying, project a doubt that it may not be a normal Holo- 
choanites. Therefore, I consider that it is wise to separate the 
Manchuroceratidae from the Chihlioceratidae. 

A question of the endoceroid to be left for future research is 
the bearing of the apical bulb on the phylogeny and classification. 
At any rate there are a group of endoceroids which have a si- 
phuncular bulb at the apex avd they are well known in Europe 
and North America. Penhsihoceras is an example of this kind 
known from Eastern Asia. ENpo” has established Ienhsihoceras 
out of Penhsihoceras fusiforme Enpo which is a long, straight and 
cylindrical siphuncle with an apical bulb. He compared it with 
Piloceras and Chihlioceras and placed it in the Piloceratidae, but 
by some unknown reason he missed to compare it with Nanno 
and Suweccoceras with which it should be put in array. As a re- 
sult, the phylogenetical relation of the Cambro-Ordovician nauti- 
loids is demonstrated in the following table (on page 49.) 

Finally the Upper Cambrian and. Ordovician ellesmercoceroids, 
endoceroids, and piloceroids are classified as follows: — 

I. Plectronoceratidae Kopayasnr 1935. 

IJ. Ellesmereoceratidae Kogpayasni, 1934. 

III. Endoceratidae Hyarr, 1884. 

Section 1. Hndoceras Hatt, Vaginoceras Hyarr, Cameroceras 
Conrab, Kotoceras Kopayasut,” Pararvayinoceras Kopa- 
YASHI. 


1) R. Endo. (1932), Op. cit., pp. 64-65, Pl. 32, figs. 8-10. 

2) It is unfortunate that Kcotoceras Kopayasut, 1934, is duplicated by YaBr’s 
Kotoceras, 1927, (Sci. Rept. Tohoku Imp. Univ. Vol. XI, No. 1. 1927, p. 44), but 
still more unfortunate is it that Saimizv and Opava have proposed Subvaginoceras 
1935, for my Kotoceras by this-duplication, (Chikyu, the Globe, Vol. XXIV, No. 2, 
1935). This proposal is, however, nullified by the reason that Koteceras Yabe is 
no.m nudum., and Kotoceras Kopayasnur is a valid name. 
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Table showing the phylogenetical relation of the primitive nautiloids 
-——— Piloceratidae 
1 
! . 
| r—— Chihlioceratidae Piloceroids 
' / 
! 15 
2.3 i i -—— Manchuroceratidae 
? f 9 *; 
: | ____________doceratidae ; 
(oe? No Hi 
| ,/ \—Baltoceratidae iy 
; / 537 Endoceroids ; 
| is ___ Troedossonellidae - 
ans : 
: : ; 
/ “———Cyrtoendoceratidae 
4, 4,6)" : 
pees Beh ok Ellesmereoceratidae : 
ae Ellesmereoceroids 
if . 
Se <___________ Plectronoceratidae 
* parece 7 ree Wolungoceratidae 
7 
~~ Protocycloceratidac Orthoceroids 
Bi 
nee Orthoceratidae 
iS 5 
\_________- Actinoceratidae } Actinoceroids 


Evolutional Trends 


6) 
7) 


Cross section of the shell. (laterally compressedsubcireu'ar>dorso-ventrally 


depressed. ) 

Length of the shell. (longiconic >breviconic.) 

Coiling of the shell (orthoconic + eyrtoconic>gyroceraconic>nautiliconic.) 
Camera-height (short—>broad.) 

Septal character. 

1. (bholochoanoidal— ellipochoanoidal.) 

2° (orthochoantic ~+cyrtochoanitic.) 


os 


Siphuncular structure, (diaphragm-—>endosheathes and endosiphuncle.) 


Surface ornamentation. 
Note: —The Wolungoceratidae might be located close to the Troedossonellidae. 


Section IT. Cyclendoceras Grapau & Suimer, Kawasakiceras 
KOBAYASHI. 

Section III. Cyrtovaginoceras Kopayasut. 

Section IV. Manno CrarK, Sueccoceras Horm, Proterocamero- 
ceras RumDEMANN, Penhsioceras Enpo. 

IV. Wolungoceratidae Kopayasur. (nov.) Endoceroids with a 
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‘subcentral siphuncle, or the Orthoceratidae with a holo- 
choanitic siphuncle. Endosheathes present’ in the later 
form. 

Wolungoceras Kopayasut, Chisiloceras GoRTANI. 

V. Baltoceratidae Kopayasut, (nov.) Endoceroids with an 
orthochoanitic, marginal or submarginal siphuncle. 
Baltoceras Hor. 

VI. Troedssonell'dae Kopayasut, (nov.) (See page 45) 
Troedssonella KopayasuHt, (nov.) 

VII. Piloceratidae MitiEer, 1889. 
Piloceras SaurEr. 

VIII. Cyrtendoceratidae Hyartr, 1896. 
OCyrtendoceras R&MELE. 

IX. Manchuroceratidae Kopayasut, (nov.) Breviconic endoceroids 
with a ventral elevation in the siphuncle. 
Mancluroceras Ozaxr em. Kopayasut. 
X. Chihlioceratidae Grapau, 1922. 

Chi! lioceras GraBau, Coreanoceras KopayasHt. 

6. Acknowledgement: —During my stay in North America I 
was able to examine a number of Piloceras in the United States 
National Museum at Washington, D.C., in the New York State 
Museum at Albany, N.Y., in the Victoria Memorial Museum at 
Ottawa, and in other places for comparison with Asiatic piloce- 
‘roids; and had an opportunity to discuss with Dr. Aua. F. Forrsrr 
on this group of cephalopods. In Italy I could see the types of 
Chisiloceras in the Geological Institute, R. University of Florence. 
Since I returned, Prof H. Yapr of the Geological Institute, Tohoku 
Imperial University at Sendai bestowed upon me the privilage of 
revising Ozaki’s specimen. My sincere thanks are due to Dr. R.S. 
BassterR, Dr. Rup. Rurpemann, Dr. E.M. Kiypiz, Dr. Ava. F. 
Forrsre, Prof. G. Darngeiir and Prof. H. Yar. 
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dil. 2% endosiphoblade » Himt3c ty, 3) endosiphuncle 2° endosiphotube & 
endosiphuncular segments £ LU Y, PBISHAZIRY & LY (EAE ALY D EFSF 
OPE IDES 1 SEB OFS IC LC, Aslat eadosiphuncle % ih UC CIPH & HB UD | 
ESUOICHY S22, KOEMROBKMiS endosheath £ Ht S stereoplasm Ot : 
HER ICIRO TH Cie S DKA oct RAE t 

4) Imioppe Piloceras %ILO Piloceras & HEL, Homa AGA RYN, HAD 
Piloceras #/B% UT Pilcceras 8. str. k V4HEL. ICSU, ERO Be RL, 
HowAHWL LC Piloceras wolungense KoBayvasHl % EU, Bj GIK Z aTIEF o 

5) ALYY b OPE, Pie te SEK VY ABA E WC. NR (GAD BD) OMS 
PPE T So 

ASHI & A UCHLI S tee SB, Pi, MMILAO BN Lo 


Manchuroceras OZAKI em. KOBAYASHI 


LC esaey «retell og oe 


Manchuroceras endot KOBAYASHI 
Troedssonella KOBAYASHI 
Protocycloceratidae KoBayasutr 
Manchuroceratidae KoBAYASHI 
Wolungoceratidae KoBAYASHI 
Baltoceratidae KopayasHI 


Troedssonellidae Kopayasur 


Explanation of Plate 20(III). 


Manchuroceras wolungense (KOBAYASHI.) 

Figure 1. Lateral view of the siphuncle. 

Figures 2-3. Polished cross sections slightly oblique to the 
axis of the Siphuncle. The two sections are apart 6 to 8mm. 
from each other. 

Figure. 4. Polished longitudinal section. 

All magnified one and half times. 


Figure 5. Polished longitudinal section of the endosiphuncle; 
X4; untouched. 


Explanation of Plate 21(IV). 


Manchuroceras wolungense (KOBAYASHI). 
Polished longitudinal section of the endosiphuncle retouched 
by the author, X 14. 


The specimen kept in the Geol. Inst., Tohoku Imp. Univ. 
Sendai, Japan. 
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5. #iKS HE Desmostylus: D. mirabilis nov. 
i & 5 


(Read November 30th, 1935.) 


— WEE A PEA BSA Ese IC C BLS I7e Desmosiylus OF 
AF LARRABEE E FEIC fr AER ESE O PRI IC OC HR ERSIT HE 
Leo HEAR EEO LIER Lei RAIO LOTHSTCLEMOKOT 
LICH L< Desmostylus mirabilis %ZMRERAZSCLEFS> 

Desmostylus CEEIC DI 7eHEIEKO 2 THS_ 

1. D. hesperus MarsH (Amer. Jour. Sci., Ser. 3, 35, 1888) : 
Genotype. 

2. D. japonicus TokuNaGA and Iwasaki (Jour. Geol. Soe. 
Tokyo, Vol. 21, 1914). 

PEKAHED LOTIALAA M? SHICHAANTCHSMPEACALAY 
OWE LERCH b, RET PIC LE FRIAR OK 
BU DEVELO TCEVPEBAS. AE CLAM HMES IT to % 
IC bi BFRORO MERIC HR OCH LC BNE L, RICE LBA GHC S 
WTISo CORB AM CILHBASTAL D OBB RD, BSC CIHR 
LD OBE CH So Ae REEMA MBE LABORA & LUT ST LAIEIC 


1) Type specimens: RMA MRis HH % HERS FEU: HM DIT EART 
_ ® Alameda Co. ¢ Sti%, Merriam KLUM Contra Costa CHS LV. + 
vay Yaquina PHORM PAAML AnH cCTHS, 

2) Syn.: D. watasei Hay (Proc. U. S, Nat. Mus. 49, 1915). Type specimen: 
Be A~*% 3H O—*M (Yosaiwara and Iwasaki, Jour. Coll. Sci. Imp. Univ. 
Tokyo, 61, 6, 1902). Eith: SEPRBYLW AHA TEAL Ae. 
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823 PEAS ILE Desmostylus: D. mirabilis nov. — 


HI, HRICSEIRFED UO L IAPAMICIRIF ENT Ho STRABILI THR T 79 
Z&EWAMBICHSSZOCAME HMLBSICL EES) 

D. hesperus LOB, WOKS It HALO LOITHE YD KTS. 
PN GIRBO wie L DDE PEO FBMEIt BEATE ca. 84cm. 4 Vay FETIL 
(Hay Off: b3tOT) ca. 19cm. TOF 1: 0.56, RBS wL b> RR 
HWLEORMEL ca. 23em.: ca. 17.5em.(=1: 0.62) CHS, RAR O 
(ABO ARO GL SIRE). LEEXFEO LOT IAGBT SL ca. 80em. + 
Lived ca. 19¢em.CC Ob 1: 0.63), gr<¢ OMN< MITE AV SOB 
DHSS. UMHBMOBICHAHO bLOCIANOM < BUS BBLS 
ds, BIGICL < MEST d BHI + AE HRS Lat Vat EO BOIC 
ELA Ze DHE DSBRUETH S» ESSAI OMBICK CHAT OLA 
RIO EBRE It HEAREC ca. 14cm. VU SY PEC (dsb ZFOT) ca. 10.5 em. 
(COM 1:07, MSEC CHAS CREECH So 

RICMICH LCA LT YEOLOCLESMA CHU. EF M? It Hay 
ORT LCACARS 51mm. fF 33mm. (Merrram 78a Le Coalinga Ik# 
PEORILHES 64mm. HR 41mm.) CHOOT, MAOBPIC HS M? kK* 
mm. K 48mm. C, HM SMHLEL< Davo, (ALBANS CR CREM 
PUT LER 2 AD < SMMC 3 CL 3 AHL ) OLB 
Pt & Hay RAHLTHSU, THIAMAKO 4 Hoe )DMAROtH LI 
KRBREREOTIS. RET LMMAABUICHES SEES ALOFT HE LIBR ICS 
Wo 

D+ japonicus EDR, MRO. HLBSNZOK RHBCHSS, *X 
RAS OL M’ (tS 73 mm. CHOTHAKOTM (HS 76mm.) Ls 
MATH SAS Hilt 88mm. CH SA 57H (48 mm.) (Cle LIBEL < HU, 
SL Pf LEEAPEO LOTHEAHLINECHO 4 HOM BTARO 1 Hittho 
EEICIE LAF LX CHS. MS ICSABHEO VO TIAA RIMO 2 HAWKE <, 
BIC HD 2 ERIC RARIO HIDE /\ECHS. Bic M cH c eSB 
CIMA: FAs LST LIM, YL BREN SR) CAH 
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LC MER TAAICHAREO UO LENS, 

KIC PSAIC BAU CIA LRP O 38 RAILCAR < K* P,MM, 
ETMIL M, OABPMAICHGHH LTH ONSET, CORILSABFET IA L¢ 
AI, 6 HP bROTHS, MEARE CIA THBO CRBS 3HEX ILS. TO 
6 HELMUTH EWS. Ete k NRL BIC AA DICH HS TL DSH 
AICHAT RICH CH SIC LT b, BOLICHK ) BMS S, WK BBD 
ClLHS 64 mm. fF 40 mm. BH CAKES 68 mm. fh 45mm. (ES LHO LI 
BUA Clk 1: 0.625, RAC 1: 0.662) ENS RRICRT HEBEIAATH SZ 
Di bilt~7edn <¢ i * DEBRA SNAZOC, FeL~ Desmostylus OFATO 
BER DATELA PGE VAC LT BIC eG T SASH LBA ENS, 

FICMAPEEREEL HUE SIRE M, ALLO RAO SOIC HELA 
Ww ES 82mm. fF 50mm.) CHOTCHIC RABE MOKAV KC BE SB, 
SR LNB O Gtk BARI L CHS. COKWMSO MEAS HERIIC ES 


db, RWMCH SHAPE CHO, MIM D. ef. mirabilis UTES & 


LETS. 


1) SRSCHE : HERE SEUEINE OLA, MPBUMEEE, 41. (1929) p. 364. 
PAGER: “HAR BAIN S B=iboOM”. He BMZ, 35 (1928) p 
569 


5. Desmostylus mirabilis nov. from Saghalin (Résumé) 
By 
Takum! NAGAO 


A name Desmostylus mirabilis nov. is proposed for the remain recently acquired 
from a tributary of the Keton-gawa in Japanese Saghalin, which, the writer 
thinks, represents a species distinct from D. hesperus Marsa and D. japonicus 
ToxunaGA and Iwasaki, the two well established species of the genus. It has 
a much larger skull with a narrower parietal region and a smaller interno- 
anterior column of the last upper premolar than the Oregon form and differs 
from D. japonicus in being provided with a broader M? and a smaller P* in the 
upper jaw and a broader M, in the lower. The coiumns of the lower M, are in the 
new species 7 in number instead of being 6 and those of the upper M* seem to 
be less slender. 
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825 HAST Ahn ty eae 


RAR EDS Bic S 


wWwH1045 AS A Baie CHBIMOE L Be 77 2a b 7H) OR 
MLR, ARTA RSS ARM HRE OMG L CRI LFS Hi ZED © 

6 9H HAHA PRE AUME EPs, CS KMYTHRMAM SMS t LTH 
APRS Aloct Y . AMAT RRY OR FAV Y o 


Te AEH SE 6 AU PRS ET 


AFB ICISG BHA BEECHES SOO, BE EMIS L CAG L, RRR OMY 
MHO—L LC, HOABDKCMEA BCHEME EO HRA HBTS SLRCH 
DER, KER E-MPEI YY bVIC THe Nk S ROMA SROs AE 
anise ick V International Palaeontological Union %@iaxztZ2é SHV, HHH 
BREA ICR CELIERIS SUBLET SICHVUE SLY, BHe Get cH 
HVUSHOSCARMARGORMSL UCHRRADS OMY DE SUMCBAK 
WAY SZKPCSZ, SAL SCRHBM?E DUC, Bice, WHORGREOR, # 
HLBBISLOCHV Eto 


KAOMBBROML.S 

WA ACAL ES 

eA PRM HLM Re A KOR 

@8 4-= GH KR mR RK WH SH HH AR 

mR MK KARE FE RB BB f —- BHA HR 

SA k@ BH A> HH AS- he BR wb H ESH 

SF = BRAM RA PH KE FSM Hm eM 

ae HW HE GM RHR BH 

BUSCA CVs CROP ABBE S, 

ca & Xe BER 

AREA Ok PRM Fb RR OKO TAR MD 
Kt -R me RK CR BR AH AB 
“*R A- wv # BR pH PAM BR F 
Wk HH BK —- Rh RK HMR NE RR 
“eB Rw (BED 

AAR AM EBM OT Y 6 


7 


BAS Ty Ae 9 Bh Ge BE HU) 


1. PHA ARAM OMG LCN AAS LT 
2. AGL AAERUZIEMS 3 BE OME SOM ROVUKE AS EW TAE 


3. AML PxoKO AW LES SE BICMERBIRG & BAC 


———- (@dGin 


HAH ASA CG HIE yee 


4. AP ORBRUG AS SHS Mh HERS ICH LILO PBI AAR BCS 
YSRGs Bic heT 
5. AQoOMRL BBA Lt, MLA AM Ss Ale PRE + 
6, BECK OE BX ie 
ca fe a 3 
7 #@ B ax & 
7 @RAORMF 17 RL LEAP UBER CERT 
THILA HARTA RSMAS 
11 A308 ARPA eS 1 Bane e HAR CE ICON, BE 


WICHHABRKOMLS 
f te qa st ke B® 
Twinned or-double fossil shell of Rutalia. (ft) Ichiro HAYASAKA 
TEIBA SAW LE ite Tae A EA FL SR IE 3 RR 7A te # 


es Ey ACI EE 
On occurrence of Temnotrema rubrum in the Pleistocene 
of Turumi. (ft) Syozo NISIYAMA 
Restudy on Manchuroceras with brief note on the clas- 
siffication of Endoceroids. Teiichi Kopayasar 
Coreanoceras, one of the most specialized Piloceroids, 
and its benthonie adaptation. Teiichi Kopayasut 


Some molluscan remains from the Pleistocene deposits 


of the Kwanto region. Tuneteru OtvomrKapo 
Pseudopythina O{E AI HEV T AUK ee 
Serripes in Japan. Yanosuke OrvKa 
Sg 3 in ZA AS ED BEE RR ig ze W 
ARH REE Ae 7 TF He ICH T A eet Ame Rakes 


Tees DAPI UE D BRAHE EB APAROUDE AICR COR OA 


DN Sed pee AERA 1 BO — ICs T HR + Ea) 
ina NPAT PE 2 77 7 OSPR AR GB IC HE T we RM KR 
WER Oo — HB m FF A = 
ACBL PUUEICTE SS ML EY HO Sea wok mM Ke 
HEASATLEE Desmostylus: D. mirabiles nov. CHD ets WF 
Pleistocene flora of Japan as an indicator of climatic 
condition. (fi) Seido Expo 
BPR OAL CHV T eB && we 
‘Note on the genus Figelhardtia and its occurrence in 
the Palaeogene of Koaea. (ft) Saburo O1sxHt 
KGL CHB Sh t= BCG Wh 7 Bk i. BS 
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827 FAS tr Ase ile 


$65 [E MU GR PEE Be BWC o 1 am 
ll AALS SAME 233%; « EME SAHA SRI LEBROROGR 


tr Vo 
“FRR RB ARUROR ok A fe OE TE ARS Oe FH OBB 
“=| Vw we Re ww MH MA KK KR A=M 
RRRE Mil aH RA TM CHR AT HR BX 
hh Bore ib bt -& We Be BH FE AM RR 
AN KS ja Ses aw Al Fer ese Th JI BF BB tr ve 
He # Ast 8 Bie R= FEELH Fh ES 
HE R= SS B- BAKE + IF BRR + SF PARR 
SH oe ER MK bm RR kM — He MM Be 
RASEHE AW B= +5 8M FEX DB WA te 
Leh Re WAT BE RH BREA KA SB 
AGH AR BR- AB Hh KA BH Arbwe—h 
ARH Kish mH KE R- AW ORB AK — wR 
AB EB *K & 8 * &@ Re *M WR MR 
MA BEARS ORE A 6M Uk UR lUC 
SHY Re HR RA LMR BRE KA KE We BE 
yw BR me RK NG SA WH fe - | 6 fe 
Gilg 24) G2) ays El Sem eee ms (ily ter = fa JF TO 
*e FF FB ARM Ht AT MR *RA BL RAH AB 
we eH We tHe RHE TS RM HK DR H— 
eH RM OSE HO DR ERR UCR ORO ORO OE 
cre KE LR B= WEB FK FH Aw "Ki HX 
RAZ KR FF HR eH RR HK WR RK 
mst RA Ws HK Ve 1A ke if fe JN) FEB tf MM OTE He 
fe*> RHE “2 fF eR HW O RH VHF ERK 
eae eo ~- CR AS £ eR H BR —-h RARE 
KAR RUE OR TEA Ke fi] Re KR i Wo Be $e Wal 3c BB 
BMA 2 & A B=B FoR RB FE £8 Wok = Bp 
Fk TA WM BK FR HH KR R—- KF BWR 
Pim SE BR ES BB @ —. Bw Rem Hoy TE 3 
eo et © GK HK ORK HK BWA He FA WSR 
Sk AF BRAK HA M- HOHE MK FR KR 
MA CE NR HR - RHF AS a AT BOARS TG BOK 
Bf 82 TA RH 4H BM te R- ih wm 
BY, Zep es. 33 FAAP ITA i be Ba eS Rio Be 
AK &—- Wilh W=P FF i FF FESR TH 2H 


HAST Ae Tae tr ne 828 
HARE WIM RA RA HAH Ma KB 
‘wR fk BK 8 A Bw fa FAO BB Gu BS 
ALR RRSP Fe KS IE ea th SES BARD 
PW TER fh He AAR pM He RF 4. de a 
BS Ce AW ER AB MK HL B= KR AK 
oe R= mo oh OM A BAS Be eke Wm %— 
VG FS -bFRB hh =A MU Beh ah F= BF HA BABS 
SW tH *FR RA BH tE RACER MH DB 
a |) ie ee Ee pags i FOYE 7B 4B OE TED 
HA SE TM AB RAR Ate AE "FR BH MH BR 
“i FF EK FB HE AS tet Fe SB ee Se ee 
AS fe] AO % wm 86oftk} «BR A= PP ta iy) Ze BP B® FE # 
6 & @ BW H- 2M RP AB hE 2H wD 
BSBA “HH 2K BM RE BA ER BFK it 
eB AM WE RM MRM BK Bi we =F BE 
BN 8 =+ MF =H E- KM BW AL KB 
SBR RH BA Kw *B H oe mM ATK AH RA 
# RRR FF fs in JF fa 3A PS Ay OE 
RBRS tw A Se WH BK WA RR WH we 
WR me yr=5 *h w “is Wh eR A= i mh BR 
HW) AR BARRE be Wy) HEE ra rm Rh WK AA &F 
Mh 7k BLES wB AE uw 2 FF 
Constitution of the Palaeontological Society af Japan. 
Article 1. This Society shall be known as the Palaeontoglogical Society of Japan. 
It forms a section of the Gelological Society of Japan. 
Article 2. The object of this Society is the promotion of palaeontology and 
related sciences. 
Article 3. This Society to execute the scheme outlined under Article 2, shall 
hold annual meetings and discussions. 
Article 4. Proceedings of the Society and articles for publication shall be publi- 
: shed through the Journal of the Geological Society of Japan. Separa- 
tes and circulations will be sent to members of the Palaeontological 
Society who are not members of the Geological Society of Japan. 
Article 5. The annual dues of this Society is two dollars for the foreign mem- 
bers of the Society 
Article 6. This Society shall hold the following executives, President onc pre- 
son, Councils several persons. 
Article 7. The President and Councils shall be elected annually. The President 


and Councils shall be elected from the Society ae by. vote of its 
members. All elections shall be ballot 
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HOA Ty Ae Sh ee Be OH 


1. AS. HAHA 7 Pav TF BATES AEA 
2 AS TEMBER ZU aA RR TES 7 7 We BRI 7s 
bA 
3. ABS 2 WR? ANF A HX = MR UAT 7 BA 
4. AB CBRE BA SH Wee fey JL M7 BAW es B= 
TIFUARS 2 B= Anz 
5. AG? SM MER 3 Bh x, My BARE Be x 
6. AG=aK) RBIBZ 
2 & Rat 4 
at me Ese i 
7. RAPA? 1 Fry eas) eR RSA 


we ke ih OH 
7 A ee ee, ee 


‘KRM KA - wh mM eR KR & Hf R 
A eS BB ot) RA - wr e & Ek BR 
bie F HB GF Bw BB Ke eA 
Ho kM Bw ke BR UM CO HBBA) 


Bs tia 4 
RR PAK AMA MWh ARK 
HA Hh Ew eS 
Gk # BR se 84780 BH 


Article 1, 
Article 2. 
Article 3. 


Article 4, 
Article 5, 


Article 6. 


Article 7. 


P.esident 


Constitution cf the Palacontological Society 
of Japan. 


This Society shall be known as the Palaeontoglogical Society of Japan. 
It forms a section of the Geological Society of Japan. 

The object of this Society is the promotion of ra!aeontology and re- 
lated sciences. 

This Society to execute the scheme outlined under Article 2, shall hold 
annual meetings and discussions. 

Proceedings of the Society and articles for publication shall be publi- 
shed through the Journal of the Geological Society of Japan. Separa- 
tes and circulations will be sent to members of the Palaeontological 
Society who are not members of the Geological Society of Japan. 
The annual dues of this Society is two dollars for the foreign members 
of the Society. 
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